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Table A.1: Inspection Log Data Dictionary 
 

Variable Description Value Labels Distribution Comments 

BLDGID Building ID: Fill in 

This was a numeric code assigned to each building. There were 40 
buildings. Three buildings were inspected twice and are in the data 
set as unique observations. The repeat pairings are: 
Building #7  #37 
Building #15  #33 
Building #17  #29 

INSP2X Designation for buildings that were 
inspected more than once 

0: No 
1: Yes 

No: 91.9% (34) 
Yes: 8.1% (3) 

This variable was created in SAS. Three 
buildings were inspected twice; building 
#7, #15 and #17. 

 

AIR HANDLING 

Variable Description Value Labels Distribution Comments 

Supply Fans 

SFOPER1 Is supply fan operating? (RTU #1) 
1 Yes 
0 No 

Yes: 89.2% (33) 
No: 10.8% (4) 
Missing: 3 

 

SFOPER2 Is supply fan operating? (RTU #2) 
1 Yes 
0 No 

Yes: 89.3% (25) 
No: 10.7% (3) 
Missing: 12 

 

SFOPER3 Is supply fan operating? (RTU #3) 
1 Yes 
0 No 

Yes: 100% (17) 
No: 0% (0) 
Missing: 23 

 

SFROTAT1 Is the supply fan rotating in the correct 
direction? (RTU #1) 

1 Yes 
0 No 

Yes: 100% (34) 
No: 0% (0) 
Missing: 6 

 

SFROTAT2 Is the supply fan rotating in the correct 
direction? (RTU #2) 

1 Yes 
0 No 

Yes: 100% (25) 
No: 0% (0) 
Missing: 15 

 

SFROTAT3 Is the supply fan rotating in the correct 
direction? (RTU #3) 

1 Yes 
0 No 

Yes: 100% (17) 
No: 0% (0) 
Missing: 23 

 

SFFLOW1 Is the airflow in the correct direction? (RTU 
#1) 

1 Yes 
0 No 

Yes: 100% (34) 
No: 0% (0) 
Missing: 6 
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AIR HANDLING 

Variable Description Value Labels Distribution Comments 

SFFLOW2 Is the airflow in the correct direction? (RTU 
#2) 

1 Yes 
0 No 

Yes: 100% (25) 
No: 0% (0) 
Missing: 15 

 

SFFLOW3 Is the airflow in the correct direction? (RTU 
#3) 

1 Yes 
0 No 

Yes: 100% (17) 
No: 0% (0) 
Missing: 23 

 

Return/Exhaust Fans 

RFOPER1 Is the return fan operating? (RTU #1) 
1 Yes 
0 No 

Yes: 66.7% (2) 
No: 33.3% (1) 
Missing: 37 

 

RFOPER2 Is the return fan operating? (RTU #2) 
1 Yes 
0 No 

Yes: 50% (1) 
No: 50% (1) 
Missing: 38 

 

RFROTAT1 Is the return fan rotating in the correct 
direction? (RTU #1) 

1 Yes 
0 No 

Yes: 100% (2) 
No: 0% (0) 
Missing: 2 

 

RFROTAT2 Is the return fan rotating in the correct 
direction? (RTU #2) 

1 Yes 
0 No 

Yes: 100% (1) 
No: 0% (0) 
Missing: 39 

 

RFFLOW1 Is the airflow in the correct direction? (RTU 
#1) 

1 Yes 
0 No 

Yes: 100% (2) 
No: 0% (0) 
Missing: 38 

 

RFFLOW2 Is the airflow in the correct direction? (RTU 
#2) 

1 Yes 
0 No 

Yes: 100% (1) 
No: 0% (0) 
Missing: 39 

 

RFCOND1 General Condition (RTU#1) 

1 Clean and dry; operational 
2 Some dust and moisture; some ducts not 
securely in place 
3 Very dirty; significant moisture; some 
ducts poorly secured 

Clean and dry: 85.7% (6) 
Some dust and moisture: 14.3% 
(1) 
Very dirty: 0% (0) 
Missing: 33 

 

RFCOND2 General Condition (RTU#2) 

1 Clean and dry; operational 
2 Some dust and moisture; some ducts not 
securely in place 
3 Very dirty; significant moisture; some 
ducts poorly secured 

Clean and dry: 85.7% (6) 
Some dust and moisture: 14.3% 
(1) 
Very dirty: 0% (0) 
Missing: 33 
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AIR HANDLING 

Variable Description Value Labels Distribution Comments 

RFCOND3 General Condition (RTU#3) 

1 Clean and dry; operational 
2 Some dust and moisture; some ducts not 
securely in place 
3 Very dirty; significant moisture; some 
ducts poorly secured 

Clean and dry: 100% (2) 
Some dust and moisture: 0% (0) 
Very dirty: 0% (0) 
Missing: 38 

 

RFFANBLT1 Fan Belts (RTU #1): 

1 Belts in good condition 
2 Belts somewhat worn; will need 
replacement soon 
3 Belts fraying or broken; need immediate 
replacement 

Belts in good condition: 100% (3) 
Belts somewhat worn: 0% (0) 
Belts fraying or broken: 0% (0) 
Missing: 37 

 

RFFANBLT2 Fan Belts (RTU #2): 

1 Belts in good condition 
2 Belts somewhat worn; will need 
replacement soon 
3 Belts fraying or broken; need immediate 
replacement 

Belts in good condition: 100% (4) 
Belts somewhat worn: 0% (0) 
Belts fraying or broken: 0% (0) 
Missing: 36 

 

RFFANBLT3 Fan Belts (RTU #3): 

1 Belts in good condition 
2 Belts somewhat worn; will need 
replacement soon 
3 Belts fraying or broken; need immediate 
replacement 

Belts in good condition: 100% (1) 
Belts somewhat worn: 0% (0) 
Belts fraying or broken: 0% (0) 
Missing: 39 

 

 

AIR INTAKE  

Variable Description Value Labels Distribution Comments 

Air Intake 

AIOUTDR
1 

Is the outdoor air flowing into the 
building through the air intake? (RTU 
#1) 

1 Yes 
0 No 

Yes: 91.3% (21) 
No: 8.70% (2) 
Missing: 17 

 

AIOUTDR
2 

Is the outdoor air flowing into the 
building through the air intake? (RTU 
#2) 

1 Yes 
0 No 

Yes: 95% (19) 
No: 5% (1) 
Missing: 20 

 

AIOUTDR
3 

Is the outdoor air flowing into the 
building through the air intake? (RTU 
#3) 

1 Yes 
0 No 

Yes: 85.7% (12) 
No: 14.3% (2) 
Missing: 26 
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AIR INTAKE  

Variable Description Value Labels Distribution Comments 

AIGRRF1 
Intake height from ground or roof 
level: Is this measured from the 
ground or roof? (RTU #1): 

1 Ground 
2 Roof 

Ground: 4% (1) 
Roof: 96% (24) 
Missing: 15 

 

AIHT1 Measurements_______ft (RTU #1): 

Fill in 0.7: 4.0% (1) 
1.0: 36.0% (9) 
1.5: 12.0% (3) 
2: 20.0% (5) 
2.5: 8.0% (2) 
3.0: 16.0% (4) 
NA: 4.0% (1) 
Missing: 15 

 

AIHTFT1 Air intake height – category (RTU #1) 

1 < 1 ft. 
2 1-2 ft 
3 2-2.9 ft 
4 3-4 ft 

<1 ft: 4.2% (1) 
1-2 ft: 50.0% (12) 
2-2.9 ft: 29.2% (7) 
3-4 ft: 16.7% (4) 
Missing: 16 

This 
variable 
was 
created in 
SAS. 

AIGRRF2 
Intake height from ground or roof 
level: Is this measured from the 
ground or roof?  (RTU #2): 

1 Ground 
2 Roof 

Ground: 95.2% (20) 
Roof: 4.8% (1) 
Missing: 19 

 

AIHT2 Measurements_______ft (RTU #2): 

Fill in 0.5: 9.5% (2) 
1.0: 33.3% (7) 
1.5: 19.1% (4) 
2: 19.1% (4) 
3: 9.5% (2) 
4: 4.8% (1) 
NA: 4.8% (1) 
Missing: 19 

 

AIHTFT2 Air intake height – category (RTU #2) 

1 < 1 ft. 
2 1-2 ft 
3 2-2.9 ft 
4 3-4 ft 

<1 ft: 10.0% (2) 
1-2 ft: 55.0% (11) 
2-2.9 ft: 20.0% (4) 
3-4 ft: 15.0% (3) 
Missing: 20 

This 
variable 
was 
created in 
SAS. 

AIGRRF3 
Intake height from ground or roof 
level: Is this measured from the 
ground or roof?  (RTU #3): 

1 Ground 
2 Roof 

Ground: 92.3% (12) 
Roof: 7.7% (1) 
Missing: 27 
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AIR INTAKE  

Variable Description Value Labels Distribution Comments 

AIHT3 Measurements_______ft (RTU #3): 

Fill in 0.5: 14.3% (2) 
1.0: 21.4% (3) 
1.5: 14.3% (2) 
2: 21.4% (3) 
2.5: 14.3% (2) 
3: 14.3% (2) 
Missing: 26 

 

AIHTFT3 Air intake height – category (RTU #3) 

1 < 1 ft. 
2 1-2 ft 
3 2-2.9 ft 
4 3-4 ft 

<1 ft: 14.3% (2) 
1-2 ft: 35.7% (5) 
2-2.9 ft: 35.7% (5) 
3-4 ft: 14.3% (2) 
Missing: 26 

This 
variable 
was 
created in 
SAS. 

AICOND1 Outdoor Air Intake Condition (RTU 
#1): 

1 Clean insect screen; no debris inside 
plenum linkages in good condition; 
minimum dampers open 
2 Insect screen needs cleaning; some 
debris inside plenum; linkages need 
maintenance 
3 Insect screen partially blocked, much 
debris inside plenum; linkages broken or 
in very bad condition, minimum dampers 
closed 

Clean insect screen: 69.6% (16) 
Insect screen needs cleaning: 26.1% (6) 
Insect screen partially blocked: 4.3% (1) 
Missing: 17 

 

AICOND2 Outdoor Air Intake Condition (RTU 
#2): 

1 Clean insect screen; no debris inside 
plenum linkages in good condition; 
minimum dampers open 
2 Insect screen needs cleaning; some 
debris inside plenum; linkages need 
maintenance 
3 Insect screen partially blocked, much 
debris inside plenum; linkages broken or 
in very bad condition, minimum dampers 
closed 

Clean insect screen: 68.4% (13) 
Insect screen needs cleaning: 21.1% (4) 
Insect screen partially blocked: 10.5% (2) 
Missing: 21 
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AIR INTAKE  

Variable Description Value Labels Distribution Comments 

AICOND3 Outdoor Air Intake Condition (RTU 
#3): 

1 Clean insect screen; no debris inside 
plenum linkages in good condition; 
minimum dampers open 
2 Insect screen needs cleaning; some 
debris inside plenum; linkages need 
maintenance 
3 Insect screen partially blocked, much 
debris inside plenum; linkages broken or 
in very bad condition, minimum dampers 
closed 

Clean insect screen: 73.3% (11) 
Insect screen needs cleaning: 26.7% (4) 
Insect screen partially blocked: 0% (0) 
Missing: 25 

 

AIDAMP1 Air Damper Condition (RTU #1): 

1 Linkages in good condition, dampers in 
correct positions, closed dampers fully 
closed and not excessively leaky, open 
dampers properly positioned 
2 Linkages need maintenance, small 
deviations from correct positions, closed 
dampers leaking 
3Linkages broken or in very bad 
condition, dampers not in correct 
positions 

Linkages in good condition: 52.9% (9) 
Linkages need maintenance: 23.5% (4) 
Linkages broken or in very bad condition: 
23.5% (4) 
Missing: 23  

AIDAMP2 Air Damper Condition (RTU #2): 

1 Linkages in good condition, dampers in 
correct positions, closed dampers fully 
closed and not excessively leaky, open 
dampers properly positioned 
2 Linkages need maintenance, small 
deviations from correct positions, closed 
dampers leaking 
3Linkages broken or in very bad 
condition, dampers not in correct 
positions 

Linkages in good condition: 90.9% (10) 
Linkages need maintenance: 9.1% (1) 
Linkages broken or in very bad condition: 0% 
(0) 
Missing: 29  
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AIR INTAKE  

Variable Description Value Labels Distribution Comments 

AIDAMP3 Air Damper Condition (RTU #3): 

1 Linkages in good condition, dampers in 
correct positions, closed dampers fully 
closed and not excessively leaky, open 
dampers properly positioned 
2 Linkages need maintenance, small 
deviations from correct positions, closed 
dampers leaking 
3Linkages broken or in very bad 
condition, dampers not in correct 
positions 

Linkages in good condition: 100% (7) 
Linkages need maintenance: 0% (0) 
Linkages broken or in very bad condition: 0% 
(0) 
Missing: 33  

 
Pollutant Sources: Enter “yes” if the source is within 7.5m (25ft) of the outdoor air intake 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

RTU #1 1 Yes 0 No 
PSWATER1 
Standing Water 21.6% (8) 78.4% (29)

PSEXHST1 
Exhaust vents 67.6% (25) 32.4% (12)

PSSANITRY1 
Sanitary Vents 64.9% (24) 35.1% (13)

PSCOOLTWR1 
Cooling Tower 2.7% (1) 97.3% (36)

PSLOADDCK1 
Loading Dock 10.8% (4) 89.2% (33)

PSGARAGE1 
Parking Garage 8.3% (3) 91.7% (33)

PSVEHICLE1 
Vehicle Traffic 54.1% (20) 45.9% (17)

PSTRASH1 
Trash Dumpster 21.6% (8) 78.4% (29)

RTU #2 1 Yes 0 No 
PSWATER2 
Standing Water 25.9% (7) 74.1% (20)

PSEXHST2 
Exhaust vents 74.1% (20) 25.9% (7) 
PSSANITRY2 
Sanitary Vents 66.7% (18) 33.3% (9) 
PSCOOLTWR2
Cooling Tower 3.7% (1) 96.3% (26)

PSLOADDCK2
Loading Dock 11.1% (3) 88.9% (24)

PSGARAGE2 
Parking Garage 7.7% (2) 92.3% (24)

PSVEHICLE2 
Vehicle Traffic 40.7% (11) 59.3% (16)

PSTRASH2 
Trash Dumpster 22.2% (6) 77.8% (21)

RTU #3 1 Yes 0 No 
PSWATER3 
Standing Water 17.7% (3) 82.3% (14)

PSEXHST3 
Exhaust vents 82.3% (14) 17.7% (3) 
PSSANITRY3 
Sanitary Vents 76.5% (13) 23.5% (4) 
PSCOOLTWR3
Cooling Tower 0.0% (0) 100% (17)

PSLOADDCK3
Loading Dock 17.7% (3) 82.3% (14)

PSGARAGE3 
Parking Garage 6.3% (1) 93.7% (15)

PSVEHICLE3 
Vehicle Traffic 29.4% (5) 70.6% (12)

PSTRASH3 
Trash Dumpster 17.7% (3) 82.3% (14)
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AIR HANDLING UNITS 

Variable Description Value Labels Distribution Comments 

Air Handling Unit Housing 

AHUHGC1 General Condition 
(RTU #1) 

1 Clean; metal panels securely in place 
2 Fairly dusty; some gaps at seams 
3 Very dirty; many gaps at seams; metal 
panels loose 

Clean: 73.7% (28) 
Fairly dusty: 26.3% (10) 
Very dirty: 0% (0) 
Missing: 2 

 

AHUHSL1 Sound Liner (RTU #1) 

1 Clean dry; securely in place and operational 
2 Moist in places; loose in some spots 
3 Very dirty; moist and separating from panels 
at many locations 
7 N/A 

Clean dry: 27.6% (8) 
Some dust and moisture: 34.5% (10) 
Very dirty: 24.1% (7) 
N/A: 13.8% (4) 
Missing: 11 

 

AHUHGC2 General Condition 
(RTU #2) 

1 Clean; metal panels securely in place 
2 Fairly dusty; some gaps at seams 
3 Very dirty; many gaps at seams; metal 
panels loose 

Clean:81.5% (22) 
Fairly dusty: 18.5% (5) 
Very dirty: 0% (0) 
Missing: 13 

 

AHUHSL2 Sound Liner (RTU #2) 

1 Clean dry; securely in place and operational 
2 Moist in places; loose in some spots 
3 Very dirty; moist and separating from panels 
at many locations 
7 N/A 

Clean dry: 22.7% (5) 
Some dust and moisture: 40.9% (9) 
Very dirty: 18.2% (4) 
N/A: 18.2% (4) 
Missing: 18 

 

AHUHGC3 General Condition 
(RTU #3) 

1 Clean; metal panels securely in place 
2 Fairly dusty; some gaps at seams 
3 Very dirty; many gaps at seams; metal 
panels loose 

Clean: 76.5% (13) 
Fairly dusty: 17.6% (3) 
Very dirty: 5.9% (1) 
Missing: 23 

 

AHUHSL3 Sound Liner (RTU #3) 

1 Clean dry; securely in place and operational 
2 Moist in places; loose in some spots 
3 Very dirty; moist and separating from panels 
at many locations 
7 N/A 

Clean dry: 35.7% (5) 
Some dust and moisture: 42.9% (6) 
Very dirty: 14.3% (2) 
N/A: 7.1% (1) 
Missing: 26 

 

Air Handling Unit Components 
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AIR HANDLING UNITS 

Variable Description Value Labels Distribution Comments 

AHUCGC1 General Condition 
(RTU #1) 

1 Clean and dry; components in place and 
operational 
2 Some dust and moisture; some components 
not securely in place 
3 Very dirty; significant moisture; some 
components out of position or not operational 

Clean and Dry: 65.8% (25) 
Some dust and moisture: 34.2% (13) 
Very dirty: 0% (0) 
Missing: 2 

 

AHUCGC2 General Condition 
(RTU #2) 

1 Clean and dry; components in place and 
operational 
2 Some dust and moisture; some components 
not securely in place 
3 Very dirty; significant moisture; some 
components out of position or not operational 

Clean and Dry: 55.6% (15) 
Some dust and moisture: 37.0% (10) 
Very dirty: 7.4% (2) 
Missing: 13 

 

AHUCGC3 General Condition 
(RTU #3) 

1 Clean and dry; components in place and 
operational 
2 Some dust and moisture; some components 
not securely in place 
3 Very dirty; significant moisture; some 
components out of position or not operational 

Clean and Dry: 70.6% (12) 
Some dust and moisture: 23.5% (4) 
Very dirty: 5.9% (1) 
Missing: 23 

 

AHUCCOIL1 
Heating and Cooling 
Coil Condition (RTU 
#1) 

1 Coils clean 
2 Coils dirty 
3 Coils very dirty 

Coils clean: 71.0% (22) 
Coils dirty: 29.0% (9) 
Coils very dirty: 0% (0) 
Missing: 9 

 

AHUCCOIL2 
Heating and Cooling 
Coil Condition (RTU 
#2) 

1 Coils clean 
2 Coils dirty 
3 Coils very dirty 

Coils clean: 64% (16) 
Coils dirty: 24% (6) 
Coils very dirty: 12% (3) 

 

AHUCCOIL3 
Heating and Cooling 
Coil Condition (RTU 
#3) 

1 Coils clean 
2 Coils dirty 
3 Coils very dirty 

Coils clean: 73.3% (11) 
Coils dirty: 20.0% (3) 
Coils very dirty: 6.7% (1) 
Missing: 25 

 

AHUCDRAIN1 Condensate Drain Pan 
Condition (RTU #1) 

1 Drain pans clean and draining well 
2 Some residue in pans but still draining 
3 Drain pans very dirty, poor drainage from 
pans 

Drain pans clean: 81.3% (26) 
Some residue in pans: 18.7% (6) 
Drain pans very dirty: 0% (0) 
Missing: 8 

 

AHUCDRAIN2 Condensate Drain Pan 
Condition (RTU #2) 

1 Drain pans clean and draining well 
2 Some residue in pans but still draining 
3 Drain pans very dirty, poor drainage from 
pans 

Drain pans clean: 87.0% (20) 
Some residue in pans: 4.4% (1) 
Drain pans very dirty: 8.7% (2) 
Missing: 17 
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AIR HANDLING UNITS 

Variable Description Value Labels Distribution Comments 

AHUCDRAIN3 Condensate Drain Pan 
Condition (RTU #3) 

1 Drain pans clean and draining well 
2 Some residue in pans but still draining 
3 Drain pans very dirty, poor drainage from 
pans 

Drain pans clean: 100% (13) 
Some residue in pans: 0% (0) 
Drain pans very dirty: 0% (0) 
Missing: 27 

 

AHUCFAN1 Fan Belt Condition 
(RTU #1) 

1 Belts in good condition 
2 Belts somewhat worn, will need replacement 
soon 
3 Belts fraying or broken, need immediate 
replacement 

Belts in good condition: 81.8% (9) 
Belts somewhat worn: 18.2% (2) 
Belts fraying or broken: 0% (0) 
Missing: 29 

 

AHUCFAN2 Fan Belt Condition 
(RTU #2) 

1 Belts in good condition 
2 Belts somewhat worn, will need replacement 
soon 
3 Belts fraying or broken, need immediate 
replacement 

Belts in good condition: 91.7% (11) 
Belts somewhat worn: 8.3% (1) 
Belts fraying or broken: 0% (0) 
Missing: 28 

 

AHUCFAN3 Fan Belt Condition 
(RTU #3) 

1 Belts in good condition 
2 Belts somewhat worn, will need replacement 
soon 
3 Belts fraying or broken, need immediate 
replacement 

Belts in good condition: 100% (5) 
Belts somewhat worn: 0% (0) 
Belts fraying or broken: 0% (0) 
Missing: 5 

 

 

AIR DISTRIBUTION DUCTWORK 

Variable Description Value Labels Distribution Comments 

Air Distribution Ductwork 

ADDGC1 General Condition (RTU 
#1) 

1 Clean and dry; securely in place; well-labeled 
2 Some dust and moisture; some ducts not 
securely in place 
3 Very dirty; significant moisture; some ducts 
poorly secured 

Clean and dry: 45.7% (16) 
Some dust and moisture: 54.3% (19) 
Very dirty: 0% (0) 
Missing: 5 

 

ADDGC2 General Condition (RTU 
#2) 

1 Clean and dry; securely in place; well-labeled 
2 Some dust and moisture; some ducts not 
securely in place 
3 Very dirty; significant moisture; some ducts 
poorly secured 

Clean and dry: 34.8% (8) 
Some dust and moisture: 56.5% (13) 
Very dirty: 8.7% (2) 
Missing: 17 
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AIR DISTRIBUTION DUCTWORK 

Variable Description Value Labels Distribution Comments 

ADDGC3 General Condition (RTU 
#3) 

1 Clean and dry; securely in place; well-labeled 
2 Some dust and moisture; some ducts not 
securely in place 
3 Very dirty; significant moisture; some ducts 
poorly secured 

Clean and dry: 53.3% (8) 
Some dust and moisture: 40.0% (6) 
Very dirty: 6.7% (1) 
Missing: 25 

 

ADDLEAK1 Leakage at seams (RTU 
#1) 

1 No or minimal leakage 
2 Small leaks at only some of the locations 
3 Large leaks at many locations 

No or minimal leakage: 61.3% (19) 
Small leaks at only some of the 
locations: 38.7% (12) 
Large leaks at many locations: 0% (0) 
Missing: 9 

 

ADDLEAK2 Leakage at seams (RTU 
#2) 

1 No or minimal leakage 
2 Small leaks at only some of the locations 
3 Large leaks at many locations 

No or minimal leakage: 63.6% (14) 
Small leaks at only some of the 
locations: 36.4% (8) 
Large leaks at many locations: 0% (0) 
Missing: 18 

 

ADDLEAK3 Leakage at seams (RTU 
#3) 

1 No or minimal leakage 
2 Small leaks at only some of the locations 
3 Large leaks at many locations 

No or minimal leakage: 71.4% (10) 
Small leaks at only some of the 
locations: 21.4% (3) 
Large leaks at many locations: 7.1% 
(1) 
Missing: 26 

 

ADDLINER1 Liners (RTU #1) 

1 Clean, dry, securely in place 
2 Moist in places, loose in some spots 
3 Very dirty, moist and very loose at many 
locations 

Clean: 35.7% (10) 
Moist in places: 53.6% (15) 
Very dirty: 10.7% (12) 
Missing: 12 

 

ADDLINER2 Liners (RTU #2) 

1 Clean, dry, securely in place 
2 Moist in places, loose in some spots 
3 Very dirty, moist and very loose at many 
locations 

Clean: 35% (7) 
Moist in places: 55% (11) 
Very dirty: 10% (2) 
Missing: 20 

 

ADDLINER3 Liners (RTU #3) 

1 Clean, dry, securely in place 
2 Moist in places, loose in some spots 
3 Very dirty, moist and very loose at many 
locations 

Clean: 33.3% (4) 
Moist in places: 50.0% (6) 
Very dirty: 16.7% (2) 
Missing: 28 
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PARTICULATE FILTRATION SYSTEMS  

Variable Description Value Labels Distribution Comments 

Particulate Filtration Systems 

PFSGC1 General Condition (RTU 
#1) 

1 Filters and frames in good physical condition, 
securely in position 
2 Filters somewhat old, some filters not securely 
in place 
3 Filters very old and deteriorating, some filters 
out of position, frames in very bad shape 

Filters in good physical condition: 63.2% (24) 
Filters somewhat old: 5.3% (2) 
Filters very old: 31.6% (12) 
Missing: 2  

PFSGC2 General Condition (RTU 
#2) 

1 Filters and frames in good physical condition, 
securely in position 
2 Filters somewhat old, some filters not securely 
in place 
3 Filters very old and deteriorating, some filters 
out of position, frames in very bad shape 

Filters in good physical condition: 57.7% (15) 
Filters somewhat old: 19.2% (5) 
Filters very old: 23.1% (6) 
Missing: 14  

PFSGC3 General Condition (RTU 
#3) 

1 Filters and frames in good physical condition, 
securely in position 
2 Filters somewhat old, some filters not securely 
in place 
3 Filters very old and deteriorating, some filters 
out of position, frames in very bad shape 

Filters in good physical condition: 68.8% (11) 
Filters somewhat old: 6.3% (1) 
Filters very old: 25.0% (4) 
Missing: 24  

PFSACCES
S1 Accessibility (RTU #1) 

1 Large access doors providing access to both 
sides of filters, adequate space for inspecting 
and changing filters 
2 Small access doors, very limited space for 
inspecting and changing filters 
3 No access doors, no means of inspecting or 
changing filters 

Large access doors: 78.4% (29) 
Small access doors: 18.9% (7) 
No access doors: 2.7% (1) 
Missing: 3  

PFSACCES
S2 Accessibility (RTU #2) 

1 Large access doors providing access to both 
sides of filters, adequate space for inspecting 
and changing filters 
2 Small access doors, very limited space for 
inspecting and changing filters 
3 No access doors, no means of inspecting or 
changing filters 

Large access doors: 80.8% (21) 
Small access doors: 19.2% (5) 
No access doors: 0% (0) 
Missing: 14  
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PARTICULATE FILTRATION SYSTEMS  

Variable Description Value Labels Distribution Comments 

PFSACCES
S3 Accessibility (RTU #3) 

1 Large access doors providing access to both 
sides of filters, adequate space for inspecting 
and changing filters 
2 Small access doors, very limited space for 
inspecting and changing filters 
3 No access doors, no means of inspecting or 
changing filters 

Large access doors: 87.5% (14) 
Small access doors: 12.5% (2) 
No access doors: 0% (0) 
Missing: 24  

PFSACCES
S General accessibility 

1 Easy access 
2 Mixed access 
3 Difficult or no access 

Easy access: 76.3% (29) 
Mixed access: 7.9% (3) 
Difficult or no access: 15.8% (6) 
Missing: 2 

Variable 
created in 
SAS. 

PFSFIT1 Filter Fit into Frames (RTU 
#1) 

1 Filters fit very well into frames, minimal 
leakage around filters 
2 Filters fit marginally well into frames, some 
bypass around filters 
3 Filters fit poorly into frames, large amounts of 
bypass around filters 
4 Unable to inspect 

Filters fit very well: 68.4% (26) 
Filters fit marginally well: 23.7% (9) 
Filters fit poorly: 7.9% (3) 
Unable to inspect: 0% (0) 
Missing: 2 

 

PFSFIT2 Filter Fit into Frames (RTU 
#2) 

1 Filters fit very well into frames, minimal 
leakage around filters 
2 Filters fit marginally well into frames, some 
bypass around filters 
3 Filters fit poorly into frames, large amounts of 
bypass around filters 
4 Unable to inspect 

Filters fit very well: 69.2% (18) 
Filters fit marginally well: 23.1% (6) 
Filters fit poorly: 7.7% (2) 
Unable to inspect: 0% (0) 
Missing: 14 

 

PFSFIT3 Filter Fit into Frames (RTU 
#3) 

1 Filters fit very well into frames, minimal 
leakage around filters 
2 Filters fit marginally well into frames, some 
bypass around filters 
3 Filters fit poorly into frames, large amounts of 
bypass around filters 
4 Unable to inspect 

Filters fit very well: 75.0% (12) 
Filters fit marginally well: 18.8% (3) 
Filters fit poorly: 6.2% (1) 
Unable to inspect: 0% (0) 
Missing: 24 
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PARTICULATE FILTRATION SYSTEMS  

Variable Description Value Labels Distribution Comments 

PSFILTR1 Filter Condition (RTU #1) 

1 Filters in very good physical condition, 
recently changed or no need to change anytime 
soon 
2 Filters somewhat old, will need to be changed 
soon 
3 Filters very dirty, need to be changed 
immediately 
4 Unable to inspect 

Filters in very good physical condition: 43.2% 
(16) 
Filters somewhat old: 24.3% (9) 
Filters very dirty: 32.4% (12) 
Unable to inspect: 0% (0) 
Missing: 3 

 

PSFILTR2 Filter Condition (RTU #2) 

1 Filters in very good physical condition, 
recently changed or no need to change anytime 
soon 
2 Filters somewhat old, will need to be changed 
soon 
3 Filters very dirty, need to be changed 
immediately 
4 Unable to inspect 

Filters in very good physical condition: 34.6% 
(9) 
Filters somewhat old: 34.6% (9) 
Filters very dirty: 30.8% (8) 
Unable to inspect: 0% (0) 
Missing: 14 

 

PSFILTR3 Filter Condition (RTU #3) 

1 Filters in very good physical condition, 
recently changed or no need to change anytime 
soon 
2 Filters somewhat old, will need to be changed 
soon 
3 Filters very dirty, need to be changed 
immediately 
4 Unable to inspect 

Filters in very good physical condition: 50.0% 
(8) 
Filters somewhat old: 12.5% (2) 
Filters very dirty: 37.5% (6) 
Unable to inspect: 0% (0) 
Missing: 24 

 

PFSLOAD1 Evenness of Filter Loading 
(RTU #1) 

1 Filter loading very even across the space 
2 Some unevenness in loading 
3 Filter loading very uneven, some areas 
heavily loaded while others are like new 
4 Unable to inspect 

Filter loading very even: 81.6% (31) 
Some unevenness: 18.4% (7) 
Filter loading very uneven: 0% (0) 
Unable to inspect: 0% (0) 
Missing: 2 
 

 

PFSLOAD2 Evenness of Filter Loading 
(RTU #2) 

1 Filter loading very even across the space 
2 Some unevenness in loading 
3 Filter loading very uneven, some areas 
heavily loaded while others are like new 
4 Unable to inspect 

Filter loading very even: 84.6% (22) 
Some unevenness: 15.4% (4) 
Filter loading very uneven: 0% (0) 
Unable to inspect: 0% (0) 
Missing: 14 
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PARTICULATE FILTRATION SYSTEMS  

Variable Description Value Labels Distribution Comments 

PFSLOAD3 Evenness of Filter Loading 
(RTU #3) 

1 Filter loading very even across the space 
2 Some unevenness in loading 
3 Filter loading very uneven, some areas 
heavily loaded while others are like new 
4 Unable to inspect 

Filter loading very even: 75.0% (12) 
Some unevenness: 6.3% (1) 
Filter loading very uneven: 18.8% (3) 
Unable to inspect: 0% (0) 
Missing: 24 
 

 

PFSRESIST
1 

Indicator of Resistance 
(RTU #1) 

1 Yes 
0 No 

Yes: 5.3% (2) 
No: 94.7% (36) 
Missing: 2 

 

PFSRESIST
2 

Indicator of Resistance 
(RTU #2) 

1 Yes 
0 No 

Yes: 11.5% (3) 
No: 88.5% (23) 
Missing: 14 

 

PFSRESIST
3 

Indicator of Resistance 
(RTU #3) 

1 Yes 
0 No 

Yes: 0% (0) 
No: 100% (15) 
Missing: 25 

 

PFSLABEL1 Filter Change Label (RTU 
#1) 

1 Yes 
0 No 

Yes: 23.7% (9) 
No: 76.3% (29) 
Missing: 2 

 

PFSEXPIR1 Is it past expiration? (RTU 
#1) 

1 Yes 
0 No 

Yes: 33.3% (2) 
No: 66.7% (4) 
Missing: 34 

 

PFSPRESS1 Pressure Indicator (RTU 
#1) 

1 Yes 
0 No 

Yes:  7.1% (2) 
No:  92.9% (26) 
Missing: 12 
 

 

PFSPIOPER
1 

Does the pressure indicator 
appear to be operational/ 
readable? (RTU #1) 

1 Yes: 
0 No: 

Yes: 50% (1) 
No: 50% (1) 
Missing: 38 

 

PFSLABEL2 Filter Change Label (RTU 
#2) 

1 Yes 
0 No 

Yes: 23.1% (6) 
No: 76.9% (20) 
Missing: 14 

 

PFSEXPIR2 Is it past expiration? (RTU 
#2) 

1 Yes 
0 No 

Yes: 66.7% (2) 
No: 33.3% (1) 
Missing: 37 

 

PFSPRESS2 Pressure Indicator (RTU 
#2) 

1 Yes 
0 No 

Yes: 11.8% (2) 
No: 88.2% (15) 
Missing: 23 
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PARTICULATE FILTRATION SYSTEMS  

Variable Description Value Labels Distribution Comments 

PFSPIOPER
2 

Does the pressure indicator 
appear to be operational/ 
readable? (RTU #2) 

1 Yes: 
0 No: 

Yes: 66.7% (2) 
No: 33.3% (1) 
Missing: 37 

 

PFSLABEL3 Filter Change Label (RTU 
#3) 

1 Yes 
0 No 

Yes: 18.8% (3) 
No: 81.2% (13) 
Missing: 24 

 

PFSEXPIR3 Is it past expiration? (RTU 
#3) 

1 Yes 
0 No 

Yes: 50% (1) 
No: 50% (1) 
Missing: 38 

 

PFSPRESS3 Pressure Indicator (RTU 
#3) 

1 Yes 
0 No 

Yes: 0% (0) 
No: 100% (12) 
Missing: 28 

 

 

CONTROL SYSTEM 

Variable Description Value Labels Distribution Comments 

Control System 

CSGCOND1 General Condition (RTU 
#1) 

1 Components clean and in good physical 
condition 
2 Components somewhat dirty, some electrical 
and/or pneumatic connections loose 
3 Components very dirty, some electrical and/or 
pneumatic connections disconnected 

Components clean: 71.9% (23) 
Components somewhat dirty: 28.1% 
(9) 
Components very dirty: 0% (0) 
Missing: 8 
 

 

CSGCOND2 General Condition (RTU 
#2) 

1 Components clean and in good physical 
condition 
2 Components somewhat dirty, some electrical 
and/or pneumatic connections loose 
3 Components very dirty, some electrical and/or 
pneumatic connections disconnected 

Components clean: 65.2% (15) 
Components somewhat dirty: 30.4% 
(7) 
Components very dirty: 4.4% (1) 
Missing: 17 
 

 

CSGCOND3 General Condition (RTU 
#3) 

1 Components clean and in good physical 
condition 
2 Components somewhat dirty, some electrical 
and/or pneumatic connections loose 
3 Components very dirty, some electrical and/or 
pneumatic connections disconnected 

Components clean: 71.4% (10) 
Components somewhat dirty: 28.6% 
(4) 
Components very dirty: 0% (0) 
Missing: 26 
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CONTROL SYSTEM 

Variable Description Value Labels Distribution Comments 

CSSENSOR
1 Sensors (RTU #1) 

1 Sensors clean and securely in place 
2 Sensors somewhat dirty, some sensor 
connections loose 
3 Sensors very dirty, some sensors out of 
position 

Sensors clean: 71.9% (23) 
Sensors somewhat dirty: 25.0% (8) 
Sensors very dirty: 3.1% (1) 
Missing: 8 

 

CSSENSOR
2 Sensors (RTU #2) 

1 Sensors clean and securely in place 
2 Sensors somewhat dirty, some sensor 
connections loose 
3 Sensors very dirty, some sensors out of 
position 

Sensors clean: 66.7% (14) 
Sensors somewhat dirty: 33.3% (7) 
Sensors very dirty: 0% (0) 
Missing: 19 

 

CSSENSOR
3 Sensors (RTU #3) 

1 Sensors clean and securely in place 
2 Sensors somewhat dirty, some sensor 
connections loose 
3 Sensors very dirty, some sensors out of 
position 

Sensors clean: 66.7% (8) 
Sensors somewhat dirty: 33.3% (4) 
Sensors very dirty: 0% (0) 
Missing: 28 

 

 

TERMINAL UNITS 

Variable Description Value Labels Distribution Comments 

Terminal Units 

TERMUNIT1 Are there terminal units? 
(RTU #1) 

1 Yes 
0 No 

Yes: 2.6% (1) 
No: 97.4% (37) 
Missing: 2 

 

TERMUNIT2 Are there terminal units? 
(RTU #2) 

1 Yes 
0 No 

Yes: 3.6% (1) 
No: 96.4% (27) 
Missing: 12 

 

TERMUNIT3 Are there terminal units? 
(RTU #3) 

1 Yes 
0 No 

Yes: 5.9% (1) 
No: 94.1% (16) 
Missing: 23 
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HVAC SYSTEM DESCRIPTION  

Variable Description Value Labels Distribution Comments 

HVAC System Description 

HVACUNITS 
How many package 
rooftop HVAC units are 
there for this space? 

Fill in 1 RTU(s): 23.1% (9) 
2 RTU(s): 30.77% (12) 
3 RTU(s): 12.8% (5) 
5 RTU(s): 7.7% (3) 
6 RTU(s): 5.1% (2) 
8 RTU(s): 2.6% (1) 
9 RTU(s): 5.1% (2) 
12 RTU(s): 2.6% (1) 
13 RTU(s): 2.6% (1) 
14 RTU(s): 7.7% (3) 
Missing: 1 

 

HVACMAKE1 

What is the make and 
model number for the 
rooftop package? Make 
(RTU #1) 

Fill in BRYANT: 10.5% (4) 
CARRIER: 42.1% (16) 
GOODMAN:  2.6% (1) 
HEIL: 5.3% (2) 
INTER-CITY PRODUCTS: 2.6% (1) 
LENNOX: 2.6% (1) 
RHEEM: 2.6% (1) 
SEASON 4: 2.6% (1) 
TRANE: 10.5% (4) 
WESTINGHOUSE: 2.6% (1) 
YORK 15.8% (6) 
Missing: 2 

 

HVACMAKE2 

What is the make and 
model number for the 
rooftop package? Make 
(RTU #2) 

Fill in ADOBE AIR: 7.4% (2) 
BDP COMPANY: 7.4% (2) 
BRYANT: 7.4% (2) 
CARRIER: 29.6% (8) 
INTL. COMFORT PRODUCTS: 3.7% 
(1) 
RHEEM: 7.4% (2) 
TRANE: 18.5% (5) 
YORK: 18.5% (5) 
Missing: 13 
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HVAC SYSTEM DESCRIPTION  

Variable Description Value Labels Distribution Comments 

HVACMAKE3 

What is the make and 
model number for the 
rooftop package? Make 
(RTU #3) 

Fill in BRYANT: 5.9% (1) 
CARRIER: 17.7% (3) 
CHAMPION COOLER: 5.9% (1) 
INTL. COMFORT PRODUCTS: 5.9% 
(1) 
LENNOX: 5.9% (1) 
RHEEM: 5.9% (1) 
TRANE: 11.8% (2) 
YORK: 23.5% (4) 
Unknown: 17.6% (3) 
Missing: 23 

 

 

OUTDOOR AIR INTAKE CONTROL 

Variable Description Value Labels Distribution Comments 

Outdoor Air Intake Control 

OAISTRATGY 

What is the outdoor air control 
strategy for the air handling units 
serving the majority of the occupants 
in the space? 

1 100% outdoor air intake 
2 Fixed minimum outdoor air 
intake 
3 Economizer cycle 
4 Enthalpy economizer cycle, or 
5 Something else (specify): 
7 Don’t know 

100% outdoor air intake: 3.9% (1) 
Fixed minimum outdoor air intake: 42.3% 
(11) 
Economizer cycle: 19.2% (5) 
Enthalpy economizer cycle: 0% (0) 
Something else: 15.4% (4) 
Don’t know: 19.2% (5) 
Missing: 14 

 

OAIMETHOD 
What is the method used by the air 
handling unit to maintain the 
minimum outdoor air flow set point? 

1 Fixed damper position 
2 Supply/return fan tracking 
3 Intake airflow monitoring 
4 Demand controlled ventilation, 
or 
5 Something else (specify): 
7 Don’t know 

Fixed damper position: 35.7% (10) 
Supply/return fan tracking: 0% (0) 
Intake airflow monitoring: 0% (0) 
Demand controlled ventilation: 0% (0) 
Something else: 10.7% (3) 
Don’t know: 53.6% (15) 
Missing: 12 
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ROOFTOP UNIT(S) 

Variable Description Value Labels Distribution Comments 

Rooftop Unit(s) 

RUPFILTR1 
Does the rooftop unit have 
the following equipment? 
Particle Filter (RTU #1) 

1 Particle Filter Yes: 33 
No: 1 (in space, not rooftop unit) 
Missing: 6 

 

RUPFILTR2 
Does the rooftop unit have 
the following equipment? 
Particle Filter (RTU #2) 

1 Particle Filter Yes: 22 
No: 1 (in space, not rooftop unit) 
Missing: 17 

 

RUPFILTR3 
Does the rooftop unit have 
the following equipment? 
Particle Filter (RTU #3) 

1 Particle Filter Yes: 13 
No: 1 (in space, not rooftop unit) 
Missing: 26 

 

 

PARTICULATE FILTRATION OR AIR CLEANING DEVICE 

Variable Description Value Labels Distribution Comments 

Particulate Filtration or Air Cleaning Device 

PFMANUF1 
Who is the manufacturer 
of the unit’s filtration or air 
cleaning device? (RTU #1) 

Fill in 3M: 3.2% (1) 
AAF: 6.5% (2) 
ACE: 3.2% (1) 
AEROSTAR: 3.2% (1) 
AIR HANDLER MFD FOR DAYTON ELECTRIC: 3.2% (1) 
AIRGUARD: 3.2% (1) 
FLANDERS: 19.4% (6) 
GLASFLOSS: 22.6% (7) 
PRECISION AIRE: 3.2% (1) 
PUROLATOR: 6.5% (2) 
RESEARCH PRODUCTS: 3.2% (1) 
SEASONS 4: 3.2% (1) 
Unknown: 19.4% (6) 
Missing: 9 
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PARTICULATE FILTRATION OR AIR CLEANING DEVICE 

Variable Description Value Labels Distribution Comments 

PFMANUF2 
Who is the manufacturer 
of the unit’s filtration or air 
cleaning device? (RTU #2) 

Fill in AAF: 15% (3) 
AIR HANDLER MFD FOR DAYTON ELECTRIC: 5% (1) 
FLANDERS: 15% (3) 
GLASFLOSS: 30% (6) 
PUROLATOR: 10% (2) 
Unknown: 25% (5) 
Missing: 20 

 

PFMANUF3 
Who is the manufacturer 
of the unit’s filtration or air 
cleaning device? (RTU #3) 

Fill in AAF: 15.4% (2) 
AIR HANDLER MFD FOR DAYTON ELECTRIC: 7.7% (1) 
EZ FLOW FAN: 7.7% (1) 
FLANDERS: 23.1% (3) 
GLASFLOSS: 30.7% (4) 
Unknown: 15.4% (2) 
Missing: 27 

 

PFFILTER1 What is the type of filter? 
(RTU #1) 

1 Panel 
2 Roll 

Panel:  100% (34) 
Roll: 0% (0) 
Missing: 6 

 

PFFILTER2 What is the type of filter? 
(RTU #2) 

1 Panel 
2 Roll 

Panel: 100% (20) 
Roll: 0% (0) 
Missing: 20 

 

PFFILTER3 What is the type of filter? 
(RTU #3) 

1 Panel 
2 Roll 

Panel: 100% (13) 
Roll: 0% (0) 
Missing: 27 

 

PFDRYVIS1 If Panel; Is the panel filter 
dry or viscous? (RTU #1) 

1 Dry 
2 Viscous impingement 
7 Don’t know 

Dry: 100% (34) 
Viscous impingement: 0% (0) 
Don’t know: 0% (0) 
Missing: 6 

 

PFDRYVIS2 If Panel; Is the panel filter 
dry or viscous? (RTU #2) 

1 Dry 
2 Viscous impingement 
7 Don’t know 

Dry: 100% (20) 
Viscous impingement: 0% (0) 
Don’t know: 0% (0) 
Missing: 20 

 

PFDRYVIS3 If Panel; Is the panel filter 
dry or viscous? (RTU #3) 

1 Dry 
2 Viscous impingement 
7 Don’t know 

Dry: 100% (13) 
Viscous impingement: 0% (0) 
Don’t know: 0% (0) 
Missing: 27 
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PARTICULATE FILTRATION OR AIR CLEANING DEVICE 

Variable Description Value Labels Distribution Comments 

PFDRYTYP1 If Dry; What type of panel 
filter is it? (RTU #1) 

1 Flat Panel 
2 Pleated 
3 Bag 
4 HEPA 

Flat Panel: 84.9% (28) 
Pleated: 12.1% (4) 
Bag: 3.0% (1) 
HEPA: 0% (0) 
Missing: 7 

 

PFDRYTYP2 If Dry; What type of panel 
filter is it? (RTU #2) 

1 Flat Panel 
2 Pleated 
3 Bag 
4 HEPA 

Flat Panel: 80.0% (16) 
Pleated: 15.0% (3) 
Bag: 5.0% (1) 
HEPA: 0% (0) 
Missing: 20 

 

PFDRYTYP3 If Dry; What type of panel 
filter is it? (RTU #3) 

1 Flat Panel 
2 Pleated 
3 Bag 
4 HEPA 

Flat Panel: 92.3% (12) 
Pleated: 7.7% (1) 
Bag: 0% (0) 
HEPA: 0% (0) 
Missing: 27 

 

PFFBAREA1 
What is the total area of 
the filter bank in Square 
feet? <1-100> (RTU #1) 

Fill in Range: 2-42  
Mean: 8.47          (SD±): 8.27 
Median:  6.00 
N= 30    Missing: 10 

 

PFFBAREA2 
What is the total area of 
the filter bank in Square 
feet? <1-100> (RTU #2) 

Fill in Range: 2-100  
Mean: 13.2          (SD±): 21.8 
Median:  7.00 
N= 19   Missing: 21 

 

PFFBAREA3 
What is the total area of 
the filter bank in Square 
feet? <1-100> (RTU #3) 

Fill in Range: 3-34  
Mean: 9.64          (SD±): 8.98 
Median:  7.00 
N= 14    Missing: 26 
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Table A.2: Questionnaire Data Dictionary 
*For all questions with “Don’t know” or “Refused” choice options, these options were coded as “missing” for the purposes of 

calculating frequencies of responses.   
 

BUILDING DESCRIPTION 

Question 
No. Variable Description Value Labels Distribution Comments 

C14 BIZLSOWN Is the space leased or owned by the 
business owner? 

1 Leased 
2 Owned 

Leased: 46.0% (17) 
Owned: 54.0% (20) 

 

BD1 BDCONSTR What year was the building 
constructed? 

ENTER YEAR (Fill in) 
7777 Don’t know 

1950-1980: 16.2% (6) 
1982-1989: 32.4% (12) 
1990-1998: 21.6% (8) 
2001-2007: 29.7% (11) 
Don’t know: 0.0% (0) 

Three of the buildings 
were constructed prior to 
1978, however, the 
decision was made to 
include them. 

 MULTIFLOOR Does the building have multiple 
floors? 

1 Yes 
0 No 

Yes: 8.1% (3) 
No: 91.9% (34) 

Variable created in SAS 

BD2 BDRENOV 
Has there been a major renovation 
or addition since the completion of 
the original building? 

1 Yes 
0 No [goto BD3] 
7 Don’t know [goto BD3] 

Yes: 40.5% (15) 
No:  51.4% (19) 
Don’t know: 8.1% (3) 

 

BD2a BDRENVYR What year was the last major 
renovation or addition? 

2222 Before 1978 
ENTER YEAR (Fill in) 
7777 Don’t know 

1989: 6.7% (1) 
1998: 6.7% (1) 
2002: 6.7% (1) 
2006: 13.3% (2) 
2007: 20.0% (3) 
2008: 20.0% (3) 
2009: 13.3% (2) 
Before 1978: 0.0% (0) 
Don’t know: 13.3% (2) 
Missing: 22 

 

BD2b 

BDVENTSYS, 
BDWINDRS, 
BDWEATHER, 
BDRENVOTH 

Please describe the number of 
buildings doing each type of 
renovation  

1 New ventilation system 
2 New windows and/or doors 
3 Weatherization 
4 Other 

New ventilation system: 2 
New windows and/or doors: 
1 
Weatherization: 1 
Other: 15  
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BUILDING DESCRIPTION 

Question Variable Description Value Labels Distribution Comments No. 

BD3 BDVSYSRECO
N 

Has the ventilation system been 
reconfigured based on space use 
change, including modifications of air 
handler including outside air damper 
or economizer? 

1 Yes- If yes, describe 
0 No 
7 Don’t know 

Yes: 18.9% (7) 
No: 43.2% (16) 
Don’t know: 37.8% (14) 

 

BD4 BDSPCHG1 

Has the way any occupied space is 
used changed, such as from storage 
to office use, since the space was 
originally designed? / Floor #1 

1 Yes 
0 No [goto next section] 
7 Don’t know [goto next section] 

Yes: 27.8% (10) 
No: 63.9% (23) 
Don’t know: 8.3% (3) 
Missing: 1 

 

BD4 BDSPCHG2 

Has the way any occupied space is 
used changed, such as from storage 
to office use, since the space was 
originally designed? / Floor #2 

1 Yes 
0 No [goto next section] 
7 Don’t know [goto next section] 
9 Not applicable 

Yes: 5.4% (2) 
No: 2.7% (1) 
Don’t know: 0.0% (0) 
Not applicable: 91.9% (34) 

 

 

BUILDING OCCUPANCY 

Questio
n No. Variable Description Value Labels Distribution Comments 

BO2 BOMAXEMP 

In a typical week, what is the 
maximum number of employees, 
including contractors and other 
workers, in the space at any point in 
time? 

Fill in 

1-3: 17.6% (6) 
4-9: 23.6% (8) 
10-15: 23.6% (8) 
16-25: 8.7% (3) 
26-50: 11.7% (4) 

51-100: 11.7% (4) 
100-500: 2.9% (1) 
Over 500: 0.0% (0) 
Missing: 3 

 

BO3 BOMAXCUST 
In a typical week, what is the 
maximum number of customers in 
the space at any point in time? 

Fill in 

1-3: 25.9% (8) 
4-9: 16.1% (5) 
10-15: 9.7% (3) 
16-25: 3.2% (1) 
26-50: 22.6% (7) 

51-100: 12.9% (4) 
100-500: 6.4% (2) 
Over 500: 3.2% (1) 
Missing: 6 

 

BO4 BOAVGEMP 

In a typical week, what is the average 
number of employees, including 
contractors and other workers, in the 
space at any point in time? 

Fill in 

1-3: 30.3% (10) 
4-9: 27.3% (9) 
10-15: 9.1% (3) 
16-25: 9.1% (3) 
26-50: 12.1% (4) 

51-100: 12.1% (4) 
100-500: 0.0% (0) 
Over 500: 0.0% (0) 
Missing: 4 

 

BO5 BOAVGCUST 
In a typical week, what is the average 
number of customers in the space at 
any point in time? 

Fill in 

0-3: 38.7% (12) 
4-9: 19.4% (6) 
10-15: 9.7% (3) 
16-25: 9.7% (3) 

26-50: 16.2% (5) 
100-500: 3.2% (1) 
Over 500: 3.2% (1) 
Missing: 6 
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PREVIOUS FIRE AND WATER DAMAGE  

Question 
No. Variable Description Value Labels Distribution Comments 

FD1 FDEVER Has there ever been any fire damage in 
the space? 

1 Yes 
0 No [goto FD2] 
7 Don’t know [goto FD2] 

Yes: 0.0% (0) 
No: 86.5% (32) 
Don’t know: 13.5% (5) 

 

FD2 FDH20DMG In the past, has there been any (other) 
water damage or mold? 

1 Yes 
0 No [goto Next Section] 
7 Don’t know [goto Next Section] 

Yes: 35.1% (13) 
No: 48.7% (18)  
Don’t know: 16.2% (6) 

 

FD2a FDDMGAREA 

What was the approximate area in 
Square feet of the area where there 
was visible water damage or mold in the 
past? 

Fill in 
7777 Don’t know 

5-10: 24.9% (3) 
90-200: 41.6% (5) 
Don’t know: 33.3% (4) 
Missing: 25 

 

FD2b FDDMGLOC Please describe the location of the 
water damage or mold in the past. Fill in  See Report: Section 

3.4.3 
 

SPACE RENOVATIONS 

Question 
No. Variable Description Value Labels Distribution Comments 

SR1 SRPAINT 
Has there been any interior 
painting done in this space 
in the last year? 

1 Yes 
0 No [goto SR2] 
7 Don’t know [goto SR2] 

Yes: 37.8% (14) 
No: 56.7% (21) 
Don’t know: 5.4% (2) 

 

 SRPAINTTM # months since interior 
painting Fill in 

0: 14.3% (2) 
1: 14.3% (2) 
2: 14.3% (2) 
3: 7.1% (1) 
6: 7.1% (1) 
9: 7.1% (1) 

11: 7.1% (1) 
12: 7.1% (1) 
13: 14.3% (2) 
24: 7.1% (1) 
Missing: 23 

Variable created in SAS. If # 
of months is equal to 0, the 
painting occurred during the 
same month that the 
building was sampled. 

SR2 SRCARPET 
Has new carpet been 
installed in the building in 
the last year? 

1 Yes 
0 No [goto SR3] 
7 Don’t know [goto SR3] 

Yes: 17.1% 
(6) 
No: 74.3% 
(26) 

Don’t know: 8.6% (3) 
Missing: 2 

 

 SRCARPTM # month since new carpet 
installed Fill in 

4: 16.7% (1) 
12: 33.3% (2) 
20: 16.7% (1) 

24: 16.7% (1) 
30: 16.7% (1) 
Missing: 31 

Variable created in SAS. 
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SPACE RENOVATIONS 

Question Variable Description Value Labels Distribution Comments No. 

SR2b SRCARPECO Is the brand of carpet “eco-
friendly?” 

1 Yes 
0 No 
7 Don’t know 

Yes: 0.0% (0) 
No:  33.3% 
(2) 

Don’t know:  66.7% 
(4) 
Missing: 31 

 

SR2c SRCARPTYP, 
SRCARPOTH 

What type of carpet/pad 
was installed? Fill in 

BERBER, NOT WOOL (Polyurethane 
foam pad): 1 

COMMERCIAL STANDARD (There is 
NO carpet pad): 1 

UNKNOWN (Other): 1 

 

SR3 SRFURNITUR
E 

Has any new furniture 
been installed in the 
building in the last year? 

1 Yes 
0 No [goto SR4] 
7 Don’t know [goto SR4] 

Yes: 29.7% (11) 
No: 64.9% (24) 
Don’t know:  5.4% (2) 

 

 SRFURNTM # months since new 
furniture installed Fill in 

0: 27.3% (3) 
2: 9.1% (1) 
3: 9.1% (1) 
4: 9.1% (1) 
6: 9.1% (1) 

9: 9.1% (1) 
12: 9.1% (1) 
17: 9.1% (1) 
34: 9.1% (1) 
Missing: 26 

Variable created in SAS. If # 
of months is equal to 0, the 
furniture was installed 
during the same month that 
the building was sampled. 

SR3b 

SRFURNWD, 
SRFURNSYN, 
SRFURNCOM

P 
SRFURNMTL, 
SRFURNOTH 

What type of materials are 
in the furniture that was 
installed? Check all that 
apply.  

1 Solid wood (raw, wood 
finish or painted) 

2 Composite wood product 
with wood or synthetic 
veneer (hidden surfaces 
unfinished composite 
wood) 

3 Fully encapsulated 
composite wood 
construction 

4 Metal and/or Plastic 
5 Other, specify 

Solid wood: 35 
Composite wood product: 3 
Fully encapsulated composite wood 

construction: 0 
Metal and/or Plastic: 7 
Other, specify: 4 
 

 

SR3b SRFURNOTS
P Other, specify Fill in 

BLACK RUBBER FLOORING: 25% 
(1) 
FABRIC, LAMINATED: 25% (1) 
FOAM: 25% (1) 
PVC, PLASTIC MOLDINGS: 25% (1) 
Missing: 33 

 

SR4 SRPARTITIO
N 

Have partitions or interior 
walls been moved or 
added within the building in 
the last year? 

1 Yes 
0 No [Skip to next section] 
7 Don’t know [Skip to next 
section] 

Yes: 13.9% (5) 
No: 77.8% (28) 
Don’t know: 8.3% (3) 
Missing: 1 
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SPACE RENOVATIONS 

Question Variable Description Value Labels Distribution Comments No. 

 SRPARTNTM 
# months since 
partitions/walls moved or 
added 

Fill in 

0: 33.3% (1) 
4: 33.3% (1) 
12: 33.3% (1) 
Missing: 34 

Variable created in SAS. If # 
of months is equal to 0, the 
partitions/walls were moved 
or added during the same 
month that the building was 
sampled. 

 

WINDOWS AND DOORS 

Question 
No.  Variable Description Value Labels Distribution Comments 

BLD1 BLDWINOPN Are there any windows open regularly? 

1 Yes 
0 No 
7 Not sure/Don’t 
know 

Yes: 16.7% (6) 
No: 80.6% (29) 
Not sure/Don’t know: 2.8% 
(1) 
Missing: 1 

 

BLD2 BLDDOOROPN 

Are there any doors in the space that are left 
open regularly that allow air to flow to or 
from outside, or to or from another space 
that is ventilated by a different system than 
this space? 

1 Yes 
0 No 
7 Not sure/Don’t 
know 

Yes: 33.3% (12) 
No:  66.7% (24) 
Not sure/Don’t know: 0.0% 
(0) 
Missing: 1 

 

 BLDDOORWIN Are there doors or windows left open 
regularly? 

1Yes 
0 No 

Yes: 38.9% 
(14) 
No: 61.1% (22) 

Missing: 1 
Variable created in SAS 

 

CLEANING SCHEDULES 

Questio
n No.  Variable Description Value Labels Distribution Comments 

CS1 CSCLNREG Is the space cleaned on a 
regular schedule? 

1 Yes 
0 No 
7 Not sure/Don’t know 
2 Other (specify) 

Yes: 83.8% (31) 
No: 5.4% (2) 
Not sure/Don’t know: 10.8% (4) 
Other (specify): 0.0% (0) 

 

CS1a CSCLNHRS 
Is the cleaning done during 
occupied or unoccupied 
hours? 

1 Occupied hours 
2 Unoccupied 
3 Both 

Occupied hours: 27.3% 
(9) 
Unoccupied: 27.3% (9) 

Both:  45.5% 
(15) 
Missing: 4 
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CLEANING SCHEDULES 

Questio Variable Description Value Labels Distribution Comments n No.  

CS1b CSCLNDAY Is the cleaning done during 
the day or at night? 

1 Days 
2 Nights 
3 Both 

Days: 36.4% (12) 
Nights: 24.2% (8) 

Both: 39.4% (13) 
Missing: 4 

 

CS1c CSCONTRACT Is the cleaning done by an 
outside contractor? 

1 Yes 
0 No 
7 Don’t know 

Yes: 36.1% (13) 
No: 50.0% (18) 

Don’t know: 13.9% (5) 
Missing: 1 

 

CS1d CSWETMOP Are floors cleaned with a 
wet mop? 

1 Yes 
0 No [goto CS1f] 
7 Not Sure/Don’t know 

Yes: 82.9% (29) 
No: 5.7% (2) 
Not Sure/Don’t know: 11.4% (4) 
Missing: 2 

 

CS1e CSWMOPFRQ How often are the floors 
cleaned with a wet mop? 

1 Daily 
2 Weekly 
3 Monthly 
4 Other 

Daily: 48.4% (15) 
Weekly: 38.7% 
(12) 
Monthly: 3.2% (1) 

Other: 9.7% (3) 
Missing: 6 

 

CS1f CSDRYMOP Are floors cleaned with a 
dry mop? 

1 Yes 
0 No [goto CS1h] 
7 Not Sure/Don’t know 

Yes: 37.1% (13) 
No: 42.9% (15) 
Not Sure/Don’t know: 20.0% (7) 
Missing: 2 

 

CS1g CSDMOPFRQ How often are the floors 
cleaned with a dry mop? 

1 Daily 
2 Weekly 
3 Monthly 
4 Other 

Daily: 78.6% (11) 
Weekly: 14.3% (2) 
Monthly: 0.0% (0) 

Other: 7.1% (1) 
Missing: 23 

 

CS1h CSVACUUM Is the cleaning done with a 
vacuum? 

1 Yes 
0 No [goto CS1j] 
7 Not Sure/Don’t know 

Yes: 71.4% (25) 
No: 22.9% (8) 
Not Sure/Don’t know: 5.7% (2) 
Missing:2 

 

CS1i CSVACFRQ How often are the floors 
cleaned with a vacuum? 

1 Daily 
2 Weekly 
3 Monthly 
4 Other 

Daily: 64.0% (16) 
Weekly: 28.0% (7) 
Monthly: 0.0% (0) 

Other: 8.0% (2) 
Missing:12 

 

CS1j CSWINCLNR 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Window 
cleaner 

1 Yes 
0 No 
7 Don’t know 

Yes: 79.4% (27) 
No:5.9% (2) 
Don’t know: 14.7% (5)  
Missing: 3 

 

A-29 



CLEANING SCHEDULES 

Questio Variable Description Value Labels Distribution Comments n No.  

CS1j CSWINCLFRQ 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Window 
cleaner 

1 Daily 
2 Weekly 
3 Monthly 
4 Other 

Daily: 22.2% (6) 
Weekly: 33.3% (9) 
Monthly: 3.7% (1) 

Other:  40.7% (11) 
Missing: 10 

 

CS1j CSFURNCLR 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Furniture 
cleaner 

1 Yes 
0 No 
7 Don’t know 

Yes: 44.1% (15) 
No: 41.2% (14) 
Don’t know: 14.7% (5) 
Missing: 3 

 

CS1j CSFURCLFRQ 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Furniture 
cleaner 

1 Daily 
2 Weekly 
3 Monthly 
4 Other 

Daily: 20.0% (3) 
Weekly: 26.7% (4) 
Monthly: 13.3% (2)

Other: 40.0% (6) 
Missing: 22 

 

CS1j CSWAX 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Floor or 
furniture wax 

1 Yes 
0 No 
7 Don’t know 

Yes: 29.4% (1) 
No: 55.9% (19) 
Don’t know: 14.7% (5) 
Missing: 3 

 

CS1j CSWAXFREQ 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Floor or 
furniture wax 

1 Daily 
2 Weekly 
3 Monthly 
4 Other 

Daily: 20.0% (2) 
Weekly: 0.0% (0) 
Monthly: 20.0% (2) 

Other: 60.0% (6) 
Missing: 27 

 

CS1j CSBATHCLR 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? /Bathroom 
cleaners 

1 Yes 
0 No 
7 Don’t know 

Yes: 85.3% (29) 
No: 0.0% (0) 
Don’t know: 14.7% (5) 
Missing: 3 

 

CS1j CSBTHCLFRQ 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? /Bathroom 
cleaners 

1 Daily 
2 Weekly 
3 Monthly 
4 Other 

Daily: 48.3% (14) 
Weekly: 31.0% (9) 
Monthly: 0.0% (0) 

Other:  20.7% (6) 
Missing: 8 
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CLEANING SCHEDULES 

Questio
n No.  Variable Description Value Labels Distribution Comments 

CS1j CSBLEACH 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Bleach 

1 Yes 
0 No 
7 Don’t know 

Yes: 28.6% (10) 
No: 51.4% (18) 
Don’t know: 20.0% (7) 
Missing: 2 

 

CS1j CSBLCHFRQ 
 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Bleach 

1 Daily 
2 Weekly 
3 Monthly 
4 Other 

Daily: 50% (5) 
Weekly: 0.0% (0) 
Monthly: 0.0% (0) 

Other: 50% (5) 
Missing: 27 

 

CS1j CSSOAP 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Soap or 
detergent 

1 Yes 
0 No 
7 Don’t know 

Yes: 85.3% (29) 
No: 0.0% (0) 
Don’t know: 14.7% (5) 
Missing: 3 

 

CS1j CSSOAPFRQ 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Soap or 
detergent 

1 Daily 
2 Weekly 
3 Monthly 
4 Other 

Daily: 55.2% (16) 
Weekly: 17.2% (5) 
Monthly: 0.0% (0) 

Other: 27.6% (8) 
Missing: 8 

 

CS1j CSCARPCLR 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Carpet 
cleaners 

1 Yes 
0 No 
7 Don’t know 

Yes: 39.4% (13) 
No: 45.5% (15) 
Don’t know: 15.1% (5) 
Missing: 4 

 

CS1j CSCRPCLFRQ 

Are any of the follow 
cleaning materials used in 
cleaning the space, and if 
so, how often? / Carpet 
cleaners 

1 Daily 
2 Weekly 
3 Monthly 
4 Other 

Daily: 7.7% (1) 
Weekly: 7.7% (1) 
Monthly: 15.4% (2) 

Other: 69.2% (9) 
Missing: 24 

 

CS1k CSOTHCLNR 
Are any other cleaning 
materials used in cleaning 
this space? 

1 Yes 
0 No [goto CS1m] 
7 Don’t know [goto 
CS1m] 

Yes: 22.9% (8) 
No: 62.9% (22) 

Don’t know: 14.3% (5) 
Missing: 2 
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CLEANING SCHEDULES 

Questio
n No.  Variable Description Value Labels Distribution Comments 

CS1l CSOTCLNSP 
If yes, what other cleaning 
materials are used in this 
space? Describe. 

Fill in 

AMMONIA WATER BI-MONTHLY: 16.7% (1)
CLEANING DENTAL SUPPLIES FOR 

STERILIZATION: 16.7% (1) 
DE-GREASER, BOIL-OUT: 16.7% (1) 
DEGREASER: 16.7% (1) 
ECHOLAB BRAND: 16.7% (1) 
EMPLOYEES USE WINDEX TO CLEAN 

SURFACES: 16.7% (1) 
Missing: 31 

 

CS1m CSGRNCLN 

Is there any effort to use 
only “green” cleaning 
products? (that is, products 
less harmful to people or 
the environment?) 

1 Yes 
0 No 
7 Not Sure/Don’t know 

Yes: 16.7% (6) 
No: 50.0% (18) 
Not Sure/Don’t know: 33.3% (12) 
Missing: 1 

 

CS1n 

CSJANITOR, 
CSOTHCLST, 
CSTORERM, 
CSOTHRM 

Where are cleaning 
materials kept? Check all 
that apply.  

1 Janitor’s closet 
2 Other closet 
3 Storage room 
4 Other (specify) 
7 Not Sure/Don’t know 

Janitor’s closet: 10 
Other closet: 1 
Storage room: 11 
Other (specify): 16 
Not Sure/Don’t know: 0 

 

CS1n CSOTHRMSP Other (specify) Fill in 

CABINET: 18.8% (3) 
CONTRACTED CLEANERS BRING WITH 

THEM: 6.3% (1) 
CORNER BACKROOM: 6.3% (1) 
KITCHEN: 6.3% (1) 
OFF SITE, PAPER/HANDSOAP KEPT ON 

LOCATION: 6.3% (1) 
OFFICE: 6.3% (1) 
OUTSIDE: 6.3% (1) 
OUTSIDE CONTRACTOR BUYS PAPER 

SUPPLIES: 6.3% (1) 
OVER MOP SINK: 6.3% (1) 
RACK WALL: 6.3% (1) 
UNDER SINK: 18.8% (3) 
UNDER SINK AND/OR OFF SITE: 6.3% (1) 
Missing: 21 
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CLEANING SCHEDULES 

Questio
n No.  Variable Description Value Labels Distribution Comments 

CS2 CSPESTICIDE 
Is pesticide regularly 
applied either inside or 
outside? 

1 Yes 
0 No [Skip to next 
section] 
7 Don’t know 

Yes: 61.1% 
(22) 
No: 25.0% (9) 

Don’t know: 13.9% (5) 
Missing: 1 

 

CS2a 

CSPSTCONTR, 
CSPSTBLDG, 
CSPSTEMPL, 
CSPSTOTH 

Who applies the pesticide? 
Check all that apply. 

1 Outside contractor 
2 Building Staff 
3 Employees 
4 Other (specify) 
7 Not Sure/Don’t know 

Outside contractor: 19 
Building Staff: 1 
Employees: 1 
Other (specify): 2 
Not Sure/Don’t know: 2) 

 

CS2a CSPSTSPEC Other (specify) Fill in 
 ECOLAB: 50% (1) 
PROPERTY MANAGEMENT: 50% (1) 
Missing: 35 

 

CS2b CSEXPSTFRQ 
How often is exterior 
pesticide applied? Is 
it…(read answer choices) 

1 Weekly 
2 Monthly 
3 Quarterly 
4 Semi-annually 
9 Other (specify) 
7 None, exterior 

pesticide not used 
[goto CS2f] 

Weekly: 0.0% (0) 
Monthly: 27.3% (6) 
Quarterly: 31.8% (7) 
Semi-annually: 13.6% (3) 
Other (specify): 22.7% (5) 
None, exterior pesticide not used: 4.6% (1) 
Missing: 15 

 

CS2b CSEXPSTOTSP Other (specify) Fill in 

AS NEEDED: 33.3% (2) 
AT-NOTICED RAT BAIT: 16.7% (1) 
BIMONTHLY: 16.7% (1) 
EVERY OTHER MONTH: 16.7% (1) 
WHEN NEEDED: 16.7% (1) 
Missing: 31 

 

 CSEXPSTTM # months since exterior 
pesticide applied Fill in 

0: 15.8% (3) 
1: 36.8% (7) 
2: 15.8% (3) 
4: 15.8% (3) 

5: 5.3% (1) 
6: 5.3% (1) 
12: 5.3% (1) 
Missing: 18 

Variable created in 
SAS. If # of months is 
equal to 0, the exterior 
pesticide was applied 
during the same month 
that the building was 
sampled. 
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CLEANING SCHEDULES 

Questio
n No.  Variable Description Value Labels Distribution Comments 

CS2d CSEXPSTNM 

What are the names of the 
exterior pesticide applied? 
(PROBE: Any others?) **Ask 
to see the containers of 
pesticide if they are stored 
on-site and use that to get 
information 

Fill in 

ASK ECO-LAB: 25% (1) 
NATURAL OILS, ROSEMARY OILS, 
EXOEXEMPT: 25% (1) 
PERMETHERIN: 25% (1) 
PEST BE GONE: 25% (1) 
Missing: 33 

 

CS2f CSINPSTFRQ 
How often is interior 
pesticide applied? Is 
it…(Read answer choices) 

1 Weekly 
2 Monthly 
3 Quarterly 
4 Semi-annually 
9 Other (specify) 
7 None, interior pesticide 
not used [goto CS3] 

Weekly: 0.0% (0) 
Monthly: 22.7% (5) 
Quarterly: 13.6% (3) 
Semi-annually: 9.1% (2) 
Other (specify): 13.6% (3) 
None, interior pesticide not used: 40.9% (9) 
Missing:15 

 

CS2f CSINPSTOTSP Other (specify) Fill in 

ECO-LAB: 25% (1) 
ONLY IF COMPLAINT: 25% (1) 
WHEN NEEDED: 50% (2) 
Missing: 33 

 

 CSINPSTTM # months since interior 
pesticide applied Fill in 

0: 37.5% (3) 
1: 12.5% (1) 
2: 37.5% (3) 
4: 12.5% (1) 
Missing: 29 

Variable created in 
SAS. If # of months is 
equal to 0, the interior 
pesticide was applied 
during the same month 
that the building was 
sampled. 

CS2j CSPESTSITE Are the pesticides stored 
on-site or off-site? 

1 On-site 
2 Off-site [goto CS3] 
7 Don’t know [goto CS3] 

On-site: 18.2% (2) 
Off-site: 63.6% (7) 
Don’t know: 18.2% (2) 
Missing: 26 

 

CS2k 

CSPSTJAN, 
CSPSTCLOST, 
CSPSTSTORG, 
CSPSTSTROTH

, 
CSPSTOTHSP  

Where are the pesticides 
stored? Check all that 
apply.  

1 Janitor’s closet 
2 Other closet 
3 Storage room 
4 Stored outside 
5 Office space 
7 Don’t know 

Janitor’s closet: 1 
Other closet: 1 
Storage room: 1 
Stored outside: 1 
Office space: 1 
Don’t know: 0 

 

CS3 CSIPM 
Is Integrative Pest 
Management (IPM) used in 
this building? 

1 Yes 
0 No 
7 Don’t know 

Yes: 21.2% (7) 
No: 45.5% 
(15) 

Don’t know: 33.3% (11) 
Missing:4 
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CLEANING SCHEDULES 

Questio
n No.  Variable Description Value Labels Distribution Comments 

CS4 CSPESTTRAP Are pest traps used in this 
building? 

1 Yes 
0 No 
7 Don’t know 

Yes: 20% (7) 
No: 60% (21) 

Don’t know: 20% (7) 
Missing:2 

 

 

ELECTRICAL USAGE 

Questio
n No. Variable Description Value Labels Distribution Comments 

EU1 EUSHARE Does the business share a 
meter for electrical usage? 

1 Yes 
0 No 
7 Don’t know 

Yes: 18.9% (7) 
No: 73.0% (27) 
Don’t know: 8.1% (3) 

 

EU2 EUMETER 
Is the electrical usage 
measured with an interval 
meter? 

1 Yes 
0 No 
7 Don’t know 

Yes: 35.1% (13) 
No: 27.0% (10) 
Don’t know: 37.9% (14) 

 

EU3 EUBILEVEL Is there any bi-level lighting 
controls? 

1 Yes 
0 No [Skip to next section] 
7 Don’t know [Skip to next 
section] 

Yes: 24.3% (9) 
No: 67.6% (25) 
Don’t know: 8.1% (3) 

 

EU4 

EUBIWALL, 
EUBIELEC, 

EUBIOTHER, 
EUBIOTHSP 

Where are the bi-level lighting 
controls?  

1 At the wall switch 
2 At the electrical panel 
3 Other, specify 

At the wall switch: 6 
At the electrical panel: 0 
DIFFERENT TYPE OF LIGHTING FIXTURES: 
1 
ENTRANCE AND LOBBY: 1 
ONLY SOME OFFICE, MOSTLY NO: 1 
TIME OF DAY SCHEDULE: 1 
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OCCUPANT COMPLAINTS 

Questio
n No. Variable Description Value Labels Distribution Comments 

OC1 OCCOMPLAIN 

Have there been any 
occupant complaints 
related to the indoor 
environment, such as 
complaints about 
temperature, stuffiness, 
odors, etc.? 

1 Yes 
0 No [Skip to next section] 
7 Don’t know [Skip to next 
section] 

Yes: 51.4% (19) 
No: 37.8% (14) 
Don’t know: 10.8% (4) 

 

 

 1 Daily 2 Weekly 3 Monthly 4 Quarterly 5 Annually 6 Once 0 Never  
Comments 

Too hot in warm 
season 
OCHOTWARM 6 3 3 1 2 4 18 

OCHTWRMCOM
NOT SINCE CHANGE HVACS IN 2008: 1 
SUMMER: 1 
SUMMER ONE WK, SUNDAY OCTOBER: 1

Too hot in cool season 
OCHOTCOOL 2 1 1 0 0 11 22 OCHTCOLCOM 

Too cold in warm 
season 
OCCOLDWARM 

1 3 1 0 0 10 22 OCCLDWRMCOM 

Too cold in cool 
season 
OCCOLDCOOL 

2 5 3 1 2 3 21 
OCCLDCOLCOM 
NOT SINCE CHANGED HVACS IN 2008: 1 
WINTER USUALLY: 1 

Too drafty 
OCDRAFTY 1 0 1 0 0 13 22 OCDRFTCOM 

Too little air 
movement 
OCAIRFLOW 

1 0 2 1 1 10 22 OCAIRCOM 

Odors 
OCODORS 1 2 1 0 4 8 21 

OCODORCOM
ODORS FROM NEXT DOOR DIESEIL TRUCK FROM 
IDLING IN FRONT OF BUILDING: 1

Other: specify 
OCOTHER 
OCOTHSP 

0 0 0 0 1 1 35 OCOTHRCOM 
DRAIN ISSUES: 1 

 
OCHTWMFRQ Too hot in warm season 

– freq. of complaints 
2 Frequent complaints 
1 Infrequent complaints 
0 No complaints 

Frequent complaints: 32.4% (12) 
Infrequent complaints: 18.9% (7) 
No complaints: 48.7% (18) 

Variable 
created in SAS 
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OCCUPANT COMPLAINTS 

Questio Variable Description Value Labels Distribution Comments n No. 

 
OHTCLFRQ Too hot in cool season – 

freq. of complaints 
2 Frequent complaints 
1 Infrequent complaints 
0 No complaints 

Frequent complaints: 10.8% (4) 
Infrequent complaints: 29.7% (11) 
No complaints: 59.5% (22) 

Variable 
created in SAS 

 
OCCLWMFRQ Too cold in warm season 

– freq. of complaints 
2 Frequent complaints 
1 Infrequent complaints 
0 No complaints 

Frequent complaints: 13.5% (5) 
Infrequent complaints:  27.0% (10) 
No complaints: 59.5% (22) 

Variable 
created in SAS 

 
OCCLCLFRQ Too cold in cool season – 

freq. of complaints 
2 Frequent complaints 
1 Infrequent complaints 
0 No complaints 

Frequent complaints: 27.0% (10) 
Infrequent complaints: 16.2% (6) 
No complaints: 56.8% (21) 

Variable 
created in SAS 

 
OCTEMPFRQ Frequency of 

temperature-related 
complaints 

2 Frequent complaints 
1 Infrequent complaints 
0 No complaints 

Frequent complaints: 40.5% (15) 
Infrequent complaints: 10.8% (4) 
No complaints:  48.7% (18) 

Variable 
created in SAS 

 
OCDRFTFRQ Too drafty – freq. of 

complaints 
2 Frequent complaints 
1 Infrequent complaints 
0 No complaints 

Frequent complaints: 5.4% (2) 
Infrequent complaints: 35.1% (13) 
No complaints: 59.5% (22) 

Variable 
created in SAS 

 
OCAIRFRQ Too little air movement – 

freq. of complaints 
2 Frequent complaints 
1 Infrequent complaints 
0 No complaints 

Frequent complaints: 8.1% (3) 
Infrequent complaints: 32.4% (12) 
No complaints: 59.5% (22) 

Variable 
created in SAS 

 
OCODORFRQ Odors – freq. of 

complaints 
2 Frequent complaints 
1 Infrequent complaints 
0 No complaints 

Frequent complaints: 10.8% (4) 
Infrequent complaints: 32.4% (12) 
No complaints: 56.7%( 21) 

Variable 
created in SAS 

OC1c 

OCNOACTION, 
OCBLDMGR, 

OCCONTRACT, 
OCSUPER, 

OCELSE 

What corrective action, if 
any, was taken? Check 
all that apply.  

1 No corrective action was taken 
2 Building manager investigated 
3 Outside contractor investigated 
4 Supervisor investigated 
5 Something else done, specify 

No corrective action was taken: 6 
Building manage investigated: 2 
Outside contractor investigated: 1 
Supervisor investigated: 1 
Something else done, specify: 16 
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OCCUPANT COMPLAINTS 

Questio Variable Description Value Labels Distribution Comments n No. 

OC1c OCELSESP Something else done, 
specify Fill in 

ADJUSTED THERMOSTAT: 20% (2) 
CHECKED FILTERS/CONTRACTOR: 10% (1) 
CHILLER HAD TO BE RE-SET: 10% (1) 
GRADIENT TEMPERATE CREATED WITH 

THERMOSTATS: 10% (1) 
HAVE TO TURN UP FOR CUSTOMERS: 10% 

(1) 
MADE SURE WITHIN HEALTH AND SAFETY 

STANDARDS: 10% (1) 
TURNED ON HVAC: 10% (1) 
TURNED UP AIR CONDITIONER: 10% (1) 
WORKED IT OUT AMONG EMPLOYEES, 

PERSONAL PREFERENCE ISSUES: 10% (1) 
Missing: 27 

 

OC1d OCRESULT 
If investigated, what was 
the result of the 
investigation? 

Fill in 

ADJUSTED THERMOSTAT: 14.3% (1) 
DECREASE IN FREQUENCY OF 

COMPLAINTS: 14.3% (1) 
HAPPY CUSTOMERS: 14.3% (1) 
NO: 14.3% (1) 
OUTSIDE TEMPERATURE WAS 113 F NOT 

TO O MUCH CAN DO TO CORRECT: 14.3% 
(1) 

TEMPERATURE OK FOR EMPLOYEE AGAIN: 
14.3% (1) 

TEMPERATURE REGULATED/TRIED TO: 
14.3% (1) 

Missing: 30 

 

 

AIR HANDLER INSPECTIONS 

Question 
No. Variable Description Value Labels Distribution Comments 

AHI1 AHICALL 
Do you have a contractor to 
call if you have a HVAC 
problem? 

1 Yes (Goto AHI2a) 
0 No 
7 Don’t know 

Yes: 54.6% 
(18) 
No: 24.2% (8) 

Don’t know: 21.2% (7) 
Missing: 4 
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AIR HANDLER INSPECTIONS 

Question Variable Description Value Labels Distribution Comments No. 

AHI1a AHICONTRACT Do you have a contract with 
them? 

1 Yes 
0 No 
7 Don’t know 

Yes: 88.2% 
(15) 
No: 11.8% (2) 

Don’t know: 0.0% (0) 
Missing: 20 

 

AHI1b AHIBASIS 
Does the contractor come on 
a 1) regular basis or 2) call 
when needed (Circle One) 

1 Regular basis 
2 Call when needed 

Regular basis: 50% (9) 
Call when needed: 50% (9) 
Missing:19 

 

AHI2 AHITRIGGER 
What triggers you to call for 
service on your HVAC 
system? 

1 Call because marked on 
your calendar 
2 Call because of 
complaints 
3 No triggers, never call 

Call because marked on your calendar: 
22.2% (6)  

Call because of complaints: 33.3% (9) 
No triggers, never call: 44.4% (12) 
Missing: 10 

 

AHI3 AHINSPCL 
Has an HVAC contractor 
called you for a scheduled 
HVAC inspection? 

1 Yes 
0 No 
7 I don’t know 

Yes: 23.3% (7) 
No: 40.0% (12) 

I don’t know: 36.7% 
(11) 
Missing: 7 

 

 AHICONVISTM # months since contractor 
visited site Fill in 

0: 23.5% (4) 
1: 35.3% (6) 
2: 5.9% (1) 
3: 5.9% (1) 
4: 5.9% (1) 

5: 5.9% (1) 
6: 11.8% (2) 
24: 5.9% (1) 
Missing: 20 

Variable created in 
SAS. If # of months is 
equal to 0, the 
contractor visited the 
site in the same month 
that the building was 
sampled. 

AHI5 

AHINSPRUS, 
AHINSPFILT, 
AHINSPCOIL, 
AHINSPPAN, 
AHINSPDUCT, 
AHINSPHUMID, 
AHINSPTEST 

What was inspected at their 
last visit? (Check all that 
applies)  

1 Rooftop units 
2 Filters 
3 Heating and cooling coils 
4 Drain pans 
5 Air distribution ductwork 
6 Humidifiers 
8Test and balances 
7 Don’t know 

Rooftop units: 13 
Filters: 11 
Heating and cooling coils: 10 
Drain pans: 8 
Air distribution ductwork: 5 
Humidifiers: 5 
Test and balances: 2 
Don’t know: 16 

 

AHI6 AHIINSPTIME 

Is there a set time period 
between when you have 
inspections, and if yes, what 
is the time period? 

1 Yes 
0 No 
7 I don’t know 

Yes: 48.2% 
(13) 
No: 7.4% (2) 

I don’t know: 44.4% 
(12)  
Missing: 10 

 

AHI6 AHINSPMO 

Is there a set time period 
between when you have 
inspections, and if yes, what 
is the time period? 

Fill in 

1 Month: 2 
3 Month: 5 

4 Month: 3 
1 Year: 3 
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AIR HANDLER INSPECTIONS 

Question Variable Description Value Labels Distribution Comments No. 

AHI6 

AHIBLDMGR, 
AHIJANITOR, 
AHIBLDSTF, 
AHIOTHER 

Do any of the following 
building personnel perform 
maintenance functions? 
Check all that apply. 

1 Building manager 
2 Janitorial staff 
3 Building maintenance 
staff 
4 Other, specify 

Building manager: 4 
Janitorial staff: 1 
Building maintenance staff: 2 
Other, specify: 9 

 

AHI6 AHIOTHSP Other, specify Fill in 

BREAKERS/FILTERS - PREINSPECT: 
12.5% (1) 

BUILDING ENGINEER: 12.5% (1) 
BUILDING OPERATIONSS MANAGER: 

12.5% (1) 
EMPLOYEES: 12.5% (1) 
GENERAL STAFF: 12.5% (1) 
HVAC CONTACT: 12.5% (1) 
LANDLORD: 12.5% (1) 
NOBODY ON SITE-ONLY 

MAINTENANCE CENTER 
EMPLOYEES: 12.5% (1) 

Missing: 29 

 

AHI7 AHIMAINT 
What building maintenance do 
you do yourself? (referring to 
HVAC) 

Fill in 

BASIC UPKEEP: 5.3% (1) 
CHANGE FILTER: 21.1% (4) 
FILTERS, GENERAL MAINTENANCE: 

5.3% (1) 
GENERAL MAINTENACE: 10.5% (2) 
MANAGER USED TO FIX LITTLE 

ISSUES WITH HVAC HAS 
EXPERIENCE WITH APARTMENT 
MANAGEMENT: 5.3% (1) 

NONE: 47.4% (9) 
YES: 5.3% (1) 
Missing: 18 

 

AHI8 AHIFILTYP What type of filters are in your 
HVAC? 

1 Particle filter 
2 Electronic air cleaner 
3 Gaseous filter 
4 Multi-function air 

cleaning unit, such as in-
duct unit 

0 None of the above 
7 Don’t know 

Particle filter: 34.6% (10) 
Electronic air cleaner: 0.0% (0) 
Gaseous filter: 0.0% (0) 
Multi-function air cleaning unit, such as 

in-duct unit: 0.0% (0) 
None of the above: 3.5% (1) 
Don’t know: 62.1% (18) 
Missing: 8 
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AIR HANDLER INSPECTIONS 

Question Variable Description Value Labels Distribution Comments No. 

AHI9 AHIBUYFILTR Who buys the HVAC filters? 

1 Building manager 
2 Janitorial staff 
3 Building maintenance 
staff 
4 Other, specify 

Building manager: 14.3% (3) 
Janitorial staff: 0.0% (0) 
Building maintenance staff: 0.0% (0) 
Other, specify: 85.7% (18) 
Missing: 16 

 

AHI9 AHIBUYSP Other, specify Fill in 

BUILDING OPERATION MANAGER: 
5.6% (1) 

CONTRACTOR: 50.0% (9) 
DEPENDS-FILTERS DONATED BY 

CHURCH MEMBERS: 5.6% (1) 
DON’T KNOW, Q WASN’T ON 

ORIGINAL QUESTIONNAIRE: 5.6% 
(1) 

OWNER: 16.7% (3) 
PROPERTY MANAGER: 11.1% (2) 
SITE: 5.6% (1) 
Missing: 19 

 

AHI10 AHIFILBASE Does this person/you buy 
them based on: 

1 Cost only 
2 Recommendation only 
(factory or HVAC 
contractor) 
3 Combination of cost and 
recommendation 

Cost only: 61.5% (8) 
Recommendation only (factory or HVAC 

contractor): 23.1% (3) 
Combination of cost and 

recommendation: 15.4% (2) 
Missing: 24 

 

AHI11 AHIDETAILS 

How much detail regarding 
this building’s HVAC system 
was provided to you when you 
started this job and/or 
inherited this system? 

1 A lot 
2 Some 
3 Very little 
0 None 

A lot:  10.7% (3) 
Some: 7.1% (2) 
Very little: 28.6% (8) 
None: 53.6% (15) 
Missing: 9 

 

 

OUTDOOR AIR INTAKE CONTROL (OA) 

Question 
No. Variable Description Value Labels Distribution Comments 

OA2 OAECONOM Do you have an economizer? 
1 Yes 
0 No 
7 Don’t know or Missing 

Yes: 20.0% (6) 
No: 6.7% (2) 
Don’t know or Missing: 29 
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OUTDOOR AIR INTAKE CONTROL (OA) 

Question Variable Description Value Labels Distribution Comments No. 

OA2 OAECONIN
S Was it: 

1 Factory installed 
2 Added on-site 
3 Don’t know or Missing 

Factory installed: 26.3% (5) 
Added on-site: 5.3% (1) 
Don’t know or Missing: 31 

 

 

OPERATING SCHEDULE 

Question 
No. Variable Description Value Labels Distribution Comments 

OS1 OSOCCCLSE
T 

When the space is occupied, does the 
space have one cooling setpoint or more 
than one? What about for unoccupied? 
For example, seasonal changes or time 
of day.  Ask for degree for each setpoint. 
/ Occupied 

1 One Set point 
2 Two or more 
7 Don’t know 

One Set point: 56.3% (18) 
Two or more: 21.9% (7) 
Don’t know: 21.9% (7) 
Missing: 5 

 

OS1 OSOCCCL1 Occupied—Setpoints: <60-100> 
Degrees:for Primary Fill in 

60: 4.6% (1) 
66: 4.6% (1) 
68: 22.7% (5) 
71: 4.6% (1) 
72: 22.7% (5) 
74: 13.6% (3) 

75: 13.6% (3) 
76: 4.6% (1) 
77: 4.6% (1) 
78: 4.6% (1) 
Missing: 15 

 

OS1 OSOCCCL2 Occupied—Setpoints:<60-
100>Degrees:for Secondary Fill in 

72: 33.3% (2) 
74: 16.7% (1) 
77: 33.3% (2) 

80: 16.7% (1) 
Missing: 31 

 

OS1 OSUNOCLSE
T 

When the space is occupied, does the 
space have one cooling setpoint or 
more than one? What about for 
unoccupied? For example, seasonal 
changes or time of day. Ask for degree 
for each setpoint./ Unoccupied 

1 One Set point 
2 Two or more 
7 Don’t know 

One Set point: 54.8% (17) 
Two or more: 12.9% (4) 
Don’t know: 32.3% (10) 
Missing: 6 

 

OS1 OSUNOCL1 Unoccupied—Setpoints: <60-100> 
Degrees:for Primary Fill in 

62: 20% (1) 
63: 20% (1) 
68: 20% (1) 

72: 20% (1) 
80: 20% (1) 
Missing: 32 

 

OS1 OSUNOCL2 Unoccupied—Setpoints: <60-100> 
Degrees:for Secondary Fill in 68: 33.3% (1) 

72: 33.3% (1) 
77: 33.3% (1) 
Missing :34 
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OPERATING SCHEDULE 

Question Variable Description Value Labels Distribution Comments No. 

OS2 OSOCCHTSE
T 

When the space is occupied and 
unoccupied, does the space have one 
heating setpoint or more than one? / 
Occupied 

1 One Set point 
2 Two or more 
7 Don’t know 

One Set point: 56.3% (18) 
Two or more: 18.8% (6) 
Don’t know: 25.0% (8) 
Missing: 5 

 

OS2 OSOCCHT1 Occupied—Setpoints: <45-85> 
Degrees: for Primary Fill in 

66: 11.1% (2) 
67: 11.1% (2) 
68: 22.2% (4) 
70: 11.1% (2) 
72: 11.1% (2) 
75: 5.6% (1) 

76: 5.6% (1) 
77: 5.6% (1) 
78: 5.6% (1) 
79: 11.1% (2) 
Missing: 19 

 

OS2 OSOCCHT2 Occupied—Setpoints: <45-85> 
Degrees: for Secondary Fill in 

70: 20% (1) 
72: 40% (2) 
77: 20% (1) 

78: 20% (1) 
Missing: 32 

 

OS2 OSUNOHTSE
T 

When the space is occupied and 
unoccupied, does the space have one 
heating setpoint or more than one? / 
Unoccupied 

1 One Set point 
2 Two or more 
7 Don’t know 

One Set point: 53.3% (16) 
Two or more: 10.0% (3) 
Don’t know: 36.7% (11) 
Missing: 7 

 

OS2 OSUNOHT1 Unoccupied—Setpoints: <45-85> 
Degrees: for Primary Fill in 55: 33.3% (1) 

66: 33.3% (1) 
72: 33.3% (1) 
Missing: 34 

 

OS2 OSUNOHT2 Unoccupied—Setpoints: <45-85> 
Degrees: for Secondary Fill in 72: 50% (1) 

77: 50% (1) 
Missing: 35  

OS3 OSAMWARM
UP Is there a morning warm-up cycle? 

1 Yes 
0 No 
7 Don’t know 

Yes: 15.2% (5) 
No: 39.4% (13) 

Don’t know: 45.5% (15) 
Missing: 4 

 

OS3 OSWARMTM How long? (In hours and minutes) 
Convert to minutes when entering Fill in 

1: 66.7% (2) 
3: 33.3% (1) 

Missing: 34  

OS3 OSAMPURGE Is there a morning outdoor air purge? 
1 Yes 
0 No 
7 Don’t know 

Yes: 6.1% (2) 
No: 27.3% (9) 

Don’t know: 66.7% (22) 
Missing: 4 

 

OS3 OSPMCOOLD
N Is there a night cool-down? 

1 Yes 
0 No 
7 Don’t know 

Yes: 3.0% (1) 
No: 39.4% (13) 

Don’t know: 57.6% (19) 
Missing: 4 
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OPERATING SCHEDULE 

Question Variable Description Value Labels Distribution Comments No. 

OS4 OSFANOCC 
When the space is occupied, how is the 
fan controlled? I’ll read you the answer 
choices: / Occupied 

1 Always on 
2 Always off 
3 Cycles with heating or 

cooling 
4 Manually operated 
5 Scheduled timer 
6 Other (specify) 

Always on: 29.0% (9) 
Always off: 0.0% (0) 
Cycles with heating or cooling: 6.5% (2) 
Manually operated: 45.2% (14) 
Scheduled timer: 16.1% (5) 
Other (specify): 3.2% (1) 
Missing: 6 

 

OS4 OSFANOCSP Other (specify): Fill in 6AM TO 5:45PM: 50% (1) 
AUTOMATIC: 50% (1) Missing: 35 

 

OS4 OSFANUNOC
C 

When the space is not occupied, how is 
the fan controlled? I’ll read you the 
answer choices: / Unoccupied 

1 Always on 
2 Always off 
3 Cycles with heating or 

cooling 
4 Manually operated 
5 Scheduled timer 
6 Other (specify) 

Always on: 6.7% (2) 
Always off: 70.0% (21) 
Cycles with heating or cooling: 0.0% (0) 
Manually operated: 13.3% (4) 
Scheduled timer: 3.3% (1) 
Other (specify): 6.7% (2) 
Missing: 7 

 

OS4 OSFANUNSP Other (specify): Fill in 

24HR BUILDING: 33.3% (1) 
AUTOMATIC: 33.3% (1) 
OFF ON WEEKENDS PER SCHEDULE: 

33.3% (1) 

 

OS5 OSCONTROL How is the heating and air-conditioning 
controlled: Is it…(Read answers) 

1 Manually operated 
2 Always on 
3 Timer 
4 Energy management 

system 
5 Programmable thermostat 
6 Other (specify): 

Manually operated: 56.3% (18) 
Always on: 3.1% (1) 
Timer: 6.3% (2) 
Energy management system: 6.3% (2) 
Programmable thermostat: 18.8% (6) 
Other (specify): 9.4% (3) 
Missing: 5 
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OPERATING SCHEDULE 

Question Variable Description Value Labels Distribution Comments No. 

OS5 OSCONTRLO
T Other (specify) Fill in 

24 HOUR BUILDING: 12.5% (1) 
AUTOMATIC: 12.5% (1) 
DEPENDS ON LOCATION OF OFFICE: 

12.5% (1) 
DON’T KNOW : 12.5% (1) 
ECONOMIZER: 12.5% (1) 
PROGRAMMABLE THERMOSTAT IN 

OFFICE AREA, TIMER IN DINING AREA: 
12.5% (1) 

TIMER, PROGRAMMABLE THERMOSTAT: 
12.5% (1) 

TURNED OFF AT NIGHT : 12.5% (1) 

 

 

HVAC SYSTEM DESCRIPTION 

Question 
No. Variable Description Value Labels Distribution Comments 

HVAC1 HVACUNITS 
How many package rooftop 
HVAC units are there for this 
space? 

<1-20> Number of HVAC 
units: Fill in 

77 Don’t know 

1: 28.1% (9) 
2: 31.3% (10) 
3: 3.1% (1) 
4: 6.3% (2) 
5: 3.1% (1) 
6: 3.1% (1) 
8: 3.1% (1) 

9: 9.4% (3) 
12: 3.1% (1) 
14: 3.1% (1) 
16: 3.1% (1) 
Don’t know: 3.1% (1) 
Missing: 5 
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OUTDOOR AIR INTAKE CONTROL 

Question 
No. Variable Description Value Labels Distribution Comments 

OA1 OASTRATEGY 

The outdoor air control 
strategy for the air 
handling units serving 
the majority of 
occupants in the space 
is… 

1 100% outdoor air intake 
2Fixed minimum outdoor air 
intake 
3 Economizer cycle 
4 Enthalpy economizer cycle, 
or 
5 Something else (specify) 
7 Don’t know 

100% outdoor air intake: 3.2% (1) 
Fixed minimum outdoor air intake: 9.7%( 3)  
Economizer cycle: 6.5% (2) 
Enthalpy economizer cycle: 0.0% (0) 
Something else (specify): 9.7% (3) 
Don’t know: 71.0% (22) 
Missing: 6 

 

OA1 OASTRGYOT Something else 
(specify): Fill in 

COMBINATION OA TO REACH AMBIENT 
TEMPERATURE TO MATCH INSIDE: 50% (1) 

NATURAL VENTILATION: 50% (1) 
Missing: 35 

 

OA2 OAAHUMETH, 
OAAHUMOTH 

What is the method 
used by the air handling 
unit in maintaining a 
minimum outdoor air 
flow setpoint? Is it… 

1 Fixed damper position 
2 Supply/return fan tracking 
3 Intake airflow monitoring 
4 Demand controlled ventilation 
5 Variable damper 
7 Don’t know 

Fixed damper position: 3.3% (1) 
Supply/return fan tracking: 0.0% (0) 
Intake airflow monitoring: 0.0% (0) 
Demand controlled ventilation: 0.0% (0) 
Variable damper: 3.3% (1) 
Don’t know: 93.3% (28) 
Missing: 7 

 

OA3 OAFLOWMON 
How is the airflow 
monitoring 
accomplished? 

Fill in 

DO NOT KNOW: 40% (2) 
DON’T HAVE TO BECAUSE FIXED DAMPER: 20% 

(1) 
NOT MONITORED: 20% (1) 
THROUGH PROGRAM SENSOR DUCTS: 20% (1) 
Missing: 32 

 

 

OPERATION SCHEDULE 

Question 
No. Variable Description Value Labels Distribution Comments 

OS2 OSOCCSENS Is there an occupancy sensor that 
controls the HVAC system? 

1 Yes 
0 No 
7 Don’t Know/Not Sure 

Yes: 3.5% (1) 
No: 20.7% (6) 
Don’t Know/Not Sure: 75.9% (22) 
Missing: 8 
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OPERATION SCHEDULE 

Question Variable Description Value Labels Distribution Comments No. 

OS3 OSTHERMANF 
What is the manufacturer and model 
number of the thermostat? / 
Manufacturer 

Fill in 

COM-TROL: 14.3% (1) 
HONEYWELL: 14.3% (1) 
ROBERSON: 14.3% (1) 
TOTAL: 14.3% (1) 
TOTALINE: 14.3% (1) 
WHITE RODGERS: 14.3% (1) 
WHITE ROGERS: 14.3% (1) 
Missing: 30 

 

 

EXHAUST FAN SPECIFICATIONS 

Questio
n No. Variable Description Value Labels Distribution Comments 

EF1 EFKITCHEN 
Does the space have any 
kitchenettes or places for cooking 
food? 

1 Yes 
0 No (goto EF2) 
7 Don’t know (goto 
EF2) 

Yes: 65.7% (23) 
No: 34.3% (12) 

Don’t know: 0.0% (0) 
Missing: 2 

 

EF1a EFKITFAN 

Does the kitchenette or place for 
cooking food have a dedicated 
exhaust system, for example, 
range hoods, exhaust ducting, 
etc.? 

1 Yes 
0 No [goto EF1f] 
7 Don’t know [goto 
EF1f] 

Yes: 50% (11) 
No: 50% (11)  

Don’t know: 0.0% (0) 
Missing:15 

 

EF1b EFKFANTYPE Is it a range hood, exhaust fan, or 
exhaust ducting, or other? 

1 Range hood 
2 Exhaust fan 
3 Exhaust ducting 
4 Other, specify 
7 Don’t know 

Range hood: 41.7% (5) 
Exhaust fan: 8.3% (1) 
Exhaust ducting: 16.7% (2) 
Other, specify: 25.0% (3) 
Don’t know: 8.3% (1) 
Missing: 25 

 

EF1b EFKFANTYOT Other, specify: Fill in 

HOOD/EXHAUST: 33.3% (1) 
SWAMP COOLER OVER OVENS: 33.3% (1) 
UNSURE HOW OPERATES, BUILDING OWNER 

SAYS ALWAYS ON: 33.3% (1) 
Missing: 34 

 

EF1c EFKFANAREA What is the size of area served by 
the exhaust fan, in square feet? 

Fill in 
777 Don’t know 

6: 10% (1) 
16: 10% (1) 
75: 10% (1) 
200: 10% (1) 

500: 10% (1) 
Don’t know: 50% (5) 
Missing: 27 
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EXHAUST FAN SPECIFICATIONS 

Questio Variable Description Value Labels Distribution Comments n No. 

EF1e 

EFKFANMAN, 
EFKFANTOD, 

EFKFANTEMP, 
EFKFANPRS, 
EFKFANOTH 

What are the control methods for 
this fan? Check all that apply.  

1 Manual 
2 Time of Day 
3 Temperature 
4 Pressure 
5 Other, specify 
7 Don’t know 

Manual: 8 
Time of Day: 0 
Temperature: 0 
Pressure: 2 
Other, specify: 0 
Don’t know: 2 

 

EF1f EFKITAREA 
What is the approximate floor area 
square footage of this kitchenette 
or place for cooking? 

Fill in 
777 Don’t know 

250: 7.7% (1) 
280: 7.7% (1) 
480: 7.7% (1) 
500: 23.1% (3) 

540: 7.7% (1) 
1,000: 15.4% (2) 
Don’t know: 30.8% (4) 
Missing: 24 

 

EF2 EFCHEMICAL 
Does the space have any special 
use spaces where chemicals 
would be mixed or used? 

1 Yes 
0 No (goto EF3) 
7 Don’t know (goto 
EF3) 

Yes: 22.9% (8) 
No: 74.3% (26) 

Don’t know: 2.9% (1) 
Missing: 2 

 

EF2a EFCHEMAREA 

What is the approximate square 
footage of this special use space 
where chemicals would be mixed 
or used? 

Fill in 
777 Don’t know 

25: 14.3% (1) 
30: 14.3% (1) 
100: 14.3% (1) 

250: 28.6% (2) 
Don’t know: 28.6% (2) 
Missing: 30 

 

EF2b EFCHEMFAN 

Do these special use spaces have 
a dedicated exhaust system, for 
example, range hoods, exhaust 
ducting, etc.? 

1 Yes 
0 No [goto EF3] 
Don’t know [goto EF3] 

Yes: 75% (6) 
No: 25% (2)  

Don’t know: 0.0% (0)  
Missing:29 

 

EF2c EFCFANTYPE, 
EFCFANTYOT 

Is it a range hood, exhaust fan, or 
exhaust ducting, or other? 

1 Range hood 
2 Exhaust fan 
3 Exhaust ducting 
4 Fume hood 
7 Don’t know 

Range hood: 0.0% (0) 
Exhaust fan: 40% (2) 
Exhaust ducting: 0.0% 
(0) 

Fume hood: 40% (2) 
Don’t know: 20% (1) 
Missing: 32 

 

EF2d EFCFANAREA What is the size of area served by 
the exhaust fan, in square feet? 

Fill in 
777 Don’t know 

250: 20% (1) 
1,233: 20% (1) 

Don’t know: 60% (3) 
Missing: 32 

 

EF2f EFCFANMAN, 
EFCFANTEMP 

What are the control methods for 
this fan? Check all that apply. 

1 Manual 
2 Temperature 
3 Working Hours 

Manual:  4 
Temperature: 1 
Working Hours: 1 

 

EF3 EFBATHRMS How many bathrooms does this 
space have? Fill in 

1: 37.1% (13) 
2: 25.7% (9) 
3: 5.7% (2) 
4: 17.1% (6) 

5: 5.7% (2) 
6: 2.9% (1) 
10: 5.7% (2) 
Missing: 2 
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EXHAUST FAN SPECIFICATIONS 

Questio Variable Description Value Labels Distribution Comments n No. 

EF3a EFBTHAREA What is the approximate floor area 
square footage of a bathroom? 

Fill in 
777 Don’t know 

49-75: 14.5% (5) 
76-100: 32.3% (11) 
140-150: 8.7% (3) 

Above 150: 8.7% (3) 
Don’t know:  35.3% (12) 
Missing: 3 

 

EF3b EFBATHFAN 

Do these bathrooms have a 
dedicated exhaust system, for 
example, range hoods, exhaust 
ducting, etc.? 

1 Yes 
0 No [goto EF4] 
7 Don’t know [goto 
EF4] 

Yes: 97.0% (32) 
No: 0.0% (0) 

Don’t know: 3.0% (1) 
Missing: 4 

 

EF3c EFBFANTYPE Is it a range hood, exhaust fan, or 
exhaust ducting, or other? 

1 Range hood 
2 Exhaust fan 
3 Exhaust ducting 
4 Other, specify 
7 Don’t know 

Range hood: 0.0% (0) 
Exhaust fan: 81.3% (26) 
Exhaust ducting: 6.3% 
(2) 

Other, specify: 12.5% 
(4) 
Don’t know 0.0% (0) 
Missing: 5 

 

EF3c EFBFANTYOT Other, specify Fill in 

AUTOMATICALLY: 25% (1) 
EXHAUST FAN ON WITH LIGHT SWITCH: 25% 

(1) 
WHEN TURN ON LIGHT: 50% (2) 
Missing: 33 

 

EF3d EFBFANAREA What is the size of area served by 
the exhaust fan, in square feet? 

Fill in 
777 Don’t know 

1: 10.3% (3) 
100: 6.9% (2) 
150: 3.5% (1) 

200: 3.5% (1) 
Don’t know: 75.9% (22) 
Missing: 8 

 

EF3e EFBFANFLW What is the airflow rate, in cubic 
feet/minute? 

Fill in 
777 Don’t know 

300: 3.5% (1) 
600: 3.5% (1) 

Don’t know: 93.1% (27) 
Missing: 8 

 

EF3f 
EFBFANMAN, 
EFBFANPRS, 
EFBFANOTH 

What are the control methods for 
this fan? Check all that apply.  

1 Manual 
2 Pressure 
3 Other, specify 
4 Don’t know 

Manual: 17 
Pressure: 4 
Other, specify: 9 
Don’t know: 3 

 

EF3f EFBFANOTSP Other, specify: Fill in 

ALWAYS ON: 8.3% (1) 
CONSTANT-24HR/DAY: 8.3% (1) 
MOVEMENT SENSOR: 8.3% (1) 
TURNS ON WITH LIGHT SWITCH: 66.7% (8) 
USUALLY ON ALL DAY: 8.3% (1) 
Missing: 25 

 

EF4 EFOTHFAN1 
Are there any additional special 
exhaust systems we have not 
already talked about? 

1 Yes 
0 No [goto EF6] 
7 Don’t know [goto 
EF6] 

Yes: 11.4% (4) 
No: 85.7% (30)  

Don’t know: 2.9% (1) 
Missing: 2 
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EXHAUST FAN SPECIFICATIONS 

Questio Variable Description Value Labels Distribution Comments n No. 

EF4a EFOFAN1TYP Is it a range hood, exhaust fan, or 
exhaust ducting, or other? 

1 Range hood 
2 Exhaust fan 
3 Exhaust ducting 
4 Other, specify 
7 Don’t know 

Range hood: 0.0% (0) 
Exhaust fan: 50% (2) 
Exhaust ducting: 0.0% 
(0) 

Other, specify: 50% (2) 
Don’t know: 0.0% (0) 
Missing: 33 

 

EF4a EFOFAN1TYOT Other, specify: Fill in 

OVER MATS IN PT CHANGING ROOM FOR 
ODORS: 50% (1) 

VENT NOT AUTOMATIC: 50% (1) 
Missing: 35 

 

EF4b EFOFAN1AREA What type of area is served this 
exhaust fan? 

1 Loading dock 
2 Bathroom 
3 Copy/reproduction 
room 
4 Kitchen 
5 Fume hood 
6 Other, specify 

Loading dock: 0.0% (0) 
Bathroom: 0.0% (0) 
Copy/reproduction room: 25% (1) 
Kitchen: 0.0% (0) 
Fume hood: 0.0% (0) 
Other, specify: 75% (3) 
Missing: 33 

 

EF4b EFOFAN1AROT Other, specify: Fill in 

2 SUPPLY ROOM FURNACE ROOMS: 33.3% (1) 
LOCKER ROOM: 33.3% (1) 
SERVER ROOM: 33.3% (1) 
Missing: 34 

 

EF4c EFOTHAREA1 What is the approximate floor area 
square footage of this space? 

Fill in 
777 Don’t know 

100: 50% (1) 
Don’t know: 50% (1) Missing: 35 

 

EF4d EFOFAN1SZ What is the size of area served by 
the exhaust fan, in square feet? 

Fill in 
777 Don’t know 

50: 50% (1) 
Don’t know: 50% (1)  Missing: 35 

 

EF4f EFOFAN1OTH, 
EFOFAN1OTSP 

What are the control methods for 
this fan? Check all that apply.  

1All day 
2 Automatic when light 
turned on 
7 Don’t know 

All day: 50% (1) 
Automatic when light turned on: 50% (1) 
Don’t know: 0.0% (0) 
Missing: 35 

 

 

IN-ROOM TERMINAL SYSTEMS 

Questio
n No. Variable Description Value Labels Distribution Comments 

TU1 TSUNITS Are there fan coil units or unit 
ventilators? 

1 Yes 
0 No (goto IVF1) 
7 Don’t know (go to IVF1) 

Yes: 14.3% (5) 
No: 82.9% (29) 

Don’t know: 2.9% (1) 
Missing: 2 
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IN-ROOM TERMINAL SYSTEMS 

Questio Variable Description Value Labels Distribution Comments n No. 

TU1a TSUNITTYP Is yes, what type of units is 
there? Fill in 

DEDICATED RTU SYSTEM: 20% (1) 
SEPARATE BUSINESS WITHIN GYM: 20% 
(1) 
SERVER-COMPUTER ROOM: 20% (1) 
SOLEUSAIR ALLSEASON: 20% (1) 
VAV BOX: 20% (1) 
Missing: 32 

 

TU1b TSUNITNUM How many of these units? Fill in 1: 66.7% (2) 
3: 33.3% (1) Missing: 34 

 

 

INDOOR VENTILATION FIXTURES 

Question 
No. Variable Description Value Labels Distribution Comments 

IVF1 IVFSUPDCT What materials are the 
supply ducts made of? 

1 Galvanized 
2 Flexible 
3 Fiberboard 
4 No ducting- plenum instead 
5 Other, specify 
7 Don’t know 

Galvanized: 85.7% (30) 
Flexible: 8.6% (3) 
Fiberboard: 0.0% (0) 
No ducting- plenum instead: 0.0% (0) 
Other, specify: 5.7% (2) 
Don’t know: 0.0% (0) 
Missing: 2 

 

IVF1 IVFSUPDOTH Other, specify: Fill in 
ALUMINUM: 33.3% (1) 
METAL COOPER COLOR: 33.3% (1) 
Missing: 35 

 

IVF2 IVFRETDCT What materials are the 
return ducts made of? 

1 Galvanized 
2 Flexible 
3 Fiberboard 
4 No ducting- plenum instead 
5 Other, specify 
7 Don’t know 

Galvanized: 79.4% (27) 
Flexible: 2.9% (1) 
Fiberboard: 0.0% (0) 
No ducting- plenum instead: 2.9% (1) 
Other, specify: 0.0% (0) 
Don’t know: 14.7% (5) 
Missing: 3 

 

IVF4 IVFCEILVNT Are there supply vents in 
the ceiling? 

1 Yes 
0 No 
7 Don’t know 

Yes: 88.6% (31) 
No: 11.4% (4) 

Don’t know: 0.0% (0) 
Missing: 2 

 

IVF5 IVFLINDIFF Are there linear ceiling 
diffusers? 

1 Yes 
0 No (goto IVF6) 
7 Don’t know (goto IVF6) 

Yes: 25.7% (9) 
No: 74.3% (26) 

Don’t know: 0.0% (0) 
Missing: 2 
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INDOOR VENTILATION FIXTURES 

Question Variable Description Value Labels Distribution Comments No. 

IVF5a IVFBLADES 
Are they fixed blade, 
adjustable blade, variable 
area, or other? 

1 Fixed blade 
2 Adjustable blade 
3 Variable area 
4 Other, specify 
7 Don’t know 

Fixed blade: 50% (5) 
Adjustable blade: 40% (4) 
Variable area: 0.0% (0) 
Other, specify:10% (1) 
Don’t know: 0.0% (0) 
Missing: 27 

 

IVF5b IVFDAMPR Are there dampers 
associated with each vent? 

1 Yes 
0 No 
7 Don’t know 

Yes: 66.7% (6) 
No: 22.2% (2) 

Don’t know: 11.1% 
(1) 
Missing: 28 

 

IVF6 IVFSQDIFF Are there square or round 
ceiling diffusers? 

1 Yes 
0 No 
7 Don’t know 

Yes: 97.1% (34) 
No: 2.9% (1) 

Don’t know: 0.0% (0) 
Missing: 2 

 

IVF7 IVFWALLVNT Are there air supply vents 
on the walls? 

1 Yes 
0 No (goto IVF8) 
7 Don’t know (goto IVF8) 

Yes: 28.6% (10) 
No: 71.4% (25)  

Don’t know: 0.0% (0) 
Missing: 2 

 

IVF7a 
IVFWVNTRECT, 

IVFGRILLE, 
IVFDIFFUS 

What are the shape of the 
wall supply vents? Check 
all that apply.  

1 Rectangular or round 
2 Grilles 
3 Diffusers 

Rectangular or round: 10 
Grilles: 7 
Diffusers: 2 

 

IVF8 IVFFLRVNT Are there supply vents on 
the floor? 

1 Yes 
0 No (IVF9) 
7 Don’t know (goto IVF9) 

Yes: 0.0% (0) 
No: 100% (35) 

Don’t know: 0.0% (0) 
Missing: 2 

 

IVF9 IVFOTHVNT Are there any other types of 
air supply vents? 

1 Yes 
0 No [goto IVF11] 
7 Don’t know [goto IVF11] 

Yes: 5.7% (2) 
No: 88.6%( 31) 

Don’t know:  5.7% (2) 
Missing: 2 

 

IVF10 IVFOVNTSP 
What are the other types of 
air supply vents in this 
space?  

Fill in 

SWAMP COOLER: 50% (1) 
THE RETURN VENTS WERE ON THE SIDE 

OF THE SUPPLY DUCTS: 50% (1) 
Missing: 35 

 

IVF10a IVFOVNTNUM How many of this type? Fill in 
1: 50% (1) 
4: 50% (1) 
Missing: 35 

 

IVF11 

IVFCEILGRL, 
IVFLUMSLOT, 
IVFCEILSLOT, 

IVFHIGRL, 
IVFLOGRL, 

IVFRVNTOTH 

What type of return vents 
are in this space? Check all 
that apply.  

1 Ceiling grilles 
2 Slots around ceiling 

luminaires 
3 Ceiling slots 
4 High sidewall grilles 
5 Low sidewall or floor grilles 
6 Other, specify 

Ceiling grilles: 28 
Slots around ceiling luminaires: 1 
Ceiling slots: 2 
High sidewall grilles: 3 
Low sidewall or floor grilles: 3 
Other, specify: 2 
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INDOOR VENTILATION FIXTURES 

Question Variable Description Value Labels Distribution Comments No. 

IVF11 IVFRVNTOTSP Other, specify Fill in 

HOLE IN WALL WITH FILTER IN FRONT/ 
LEANING AGAINST WALL: 50% (1) 

SEE NOTE ABOUT VENT TYPE: 50% (1) 
Missing: 35 

 

IVF11b IVFRVNTPRIM 
Which of the return vents 
you mentioned is the 
primary one? 

1 Ceiling grilles 
2 Slots around ceiling 

luminaires 
3 Ceiling slots 
4 High sidewall grilles 
5 Low sidewall or floor grilles 
6 Other, specify 

Ceiling grilles: 79.4% (27) 
Slots around ceiling luminaires: 0.0% (0) 
Ceiling slots: 0.0% (0) 
High sidewall grilles: 8.8% (3) 
Low sidewall or floor grilles: 8.8% (3) 
Other, specify: 2.9% (1) 
Missing: 3 

 

 

CLIMATE AND SITE 

Questio
n No. Variable Description Value Labels Distribution Comment

s 

CLM1 CLSURRAREA 

The area 
surrounding the 
building is urban, 
suburban, rural, 
industrial, 
commercial, 
residential, 
agricultural, or 
something else? 

1 Urban 
2Suburban 
3 Rural 
4 Industrial 
5 Commercial 
6 Residential 
7 Agricultural 
8 Something else 
(specify) 

Urban: 2.7% (1) 
Suburban: 18.9% (7) 
Rural: 13.5% (5) 
Industrial: 2.7% (1) 
Commercial: 0.0% (0) 
Residential: 0.0% (0) 
Agricultural: 0.0% (0) 
Something else (specify): 62.2% (23) 
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CLIMATE AND SITE 

CommentQuestio Variable Description Value Labels Distribution n No. s 

CLM1 CLSURRAREAOT Something else 
(specify): Fill in 

RURAL, AGRICULTURAL: 4.4% (1) 
RURAL, INDUSTRIAL, COMMERCIAL: 8.7% (2) 
RURAL, INDUSTRIAL, COMMERCIAL, AGRICULTURAL: 4.4% 

(1) 
RURAL, INDUSTRIAL, COMMERCIAL, RESIDENTIAL, 

AGRICULTURAL: 4.4% (1) 
RURAL, RESIDENTIAL: 17.4% (4) 
SUBURBAN, COMMERCIAL: 17.4% (4) 
SUBURBAN, COMMERCIAL, AGRICULTURAL: 4.4% (1) 
SUBURBAN, COMMERCIAL, RESIDENTIAL: 8.7% (2) 
SUBURBAN, INDUSTRIAL, RESIDENTIAL: 8.7% (2) 
SUBURBAN, RESIDENTIAL: 8.7% (2) 
SUBURBAN, RURAL: 4.4% (1) 
SUBURBAN, RURAL, AGRICULTURAL: 4.4% (1) 
SUBURBAN, RURAL, RESIDENTIAL: 4.4% (1) 
Missing: 14 

 

 

BUILDING ENVELOPE 
Question 

No. Variable Description Value Labels Distribution Comments 

BLD1 

BLDEXTBRK, 
BLDEXTSTC, 
BLDEXTCON, 
BLDEXTSID, 
BLDEXTMTL, 
BLDEXTGLS, 
BLDEXTOTH, 

BLDEXTOTHSP 

What are the construction 
types of the exterior walls of 
the building? Check all that 
apply.  

1 Brick 
2 Stucco 
3 Pre-cast concrete panels 
4 Siding on frame construction 
5 Metal building system 
6 Glass and metal curtain wall 
7 Other (specify) 

Brick: 7 
Stucco: 26 
Pre-cast concrete panels: 15 
Siding on frame construction: 3 
Metal building system: 3 
Glass and metal curtain wall: 2 
Other: Concrete blocks: 1 
Other: Wood paneling: 6 

 

BLD1 BLDEXTPRIM 
Which of the exterior wall 
construction types is the 
primary one? 

1 Brick 
2 Stucco 
3 Pre-cast concrete panels 
4 Stone panels 
5 Siding on frame construction 
6 Metal building system 
7 Glass and metal curtain wall 
8 Other (specify) 

Brick: 8.1% (3) 
Stucco: 46.0% (17) 
Pre-cast concrete panels: 27.0% (10) 
Stone panels: 0.0% (0) 
Siding on frame construction: 5.4% (2) 
Metal building system: 8.1% (3) 
Glass and metal curtain wall: 0.0% (0) 
Other: Wood paneling 5.4% (2) 
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BUILDING ENVELOPE 
Question Variable Description Value Labels Distribution Comments No. 

BLD2 BLDOPENWIN 
Are there any windows in the 
space that are capable of 
being opened? 

1 Yes 
0 No [goto BLD3] 
7 Don’t know [goto BLD3] 

Yes: 21.6% (8) 
No: 78.4% (29) 
Don’t know: 0.0% (0) 

 

BLD2a BLDWINPCT 

Approximately, what 
percentage of the wall area is 
taken up by windows that are 
capable of being opened? 

Fill in 
77 Don’t know 

0: 26.3% (5) 
10: 21.1% (4) 
15: 10.5% (2) 
20: 10.5% (2) 
25: 10.5% (2) 

30: 5.3% (1) 
33: 5.3% (1) 
40: 10.5% (2) 
Don’t know: 0.0% (0) 
Missing: 18 

 

BLD2b BLDOPENREG Are these windows opened 
regularly (On sample day?) 

1 Yes 
0 No 
7 Don’t know 

Yes: 19.1% 
(4) 
No: 76.2% 
(16) 

Don’t know: 4.8% (1) 
Missing: 16 

 

BLD3 BLDNOPNWIN 
Are there any windows in the 
space that are not capable of 
being opened? 

1 Yes 
0 No [goto BLD4] 
7 Don’t know [goto BLD4] 

Yes: 83.8% (31) 
No: 16.2% (6) 
Don’t know: 0.0% (0) 

 

BLD4 BLDWINPANE 
Are the windows in the space 
single pane, double paned, or 
triple paned? 

1 Single paned 
2 Double paned 
3 Triple paned 
4 Mixture 
7 Don’t know 

Single paned: 65.7% (23) 
Double paned: 31.4% (11) 
Triple paned: 0.0% (0) 
Mixture: 0.0% (0)  
Don’t know: 2.9% (1) 
Missing: 2 

 

BLD5 BLDOPNDOOR 

Are there any doors in the 
space that are left open 
regularly that allow air to flow 
to or from outside, or to or 
from another space that is 
ventilated by a different 
system than this space? 

1 Yes 
0 No 
7 Don’t know 

Yes: 37.8% (14) 
No: 62.2% (23) 
Don’t know: 0.0% (0) 
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OUTDOOR CONTAMINANT SOURCES 

Questio
n No. Variable Description Value Labels Distribution Comments 

OCS1.   Are any of the following within a half-mile of the building? 
 1 Yes 0 No 

Garbage Dumpsters   OCSDUMPSTR 91.9% (34) 8.1% (3) 
Power Plants    OCSPOWER 54.0% (20) 46.0% (17) 
Heavy motor vehicle traffic  OCSTRAFFIC 66.7% (24) 33.3% (12) 
Construction activities   OCSCONSTR 38.9% (14) 61.1% (22) 
Emergency generators, including any generators in the building 
     OCSEMERGEN 34.3% (12) 65.7% (23) 

Smoke stacks from industrial facilities OCSINDUST 32.4% (12) 67.6% (25) 
Restaurants    OCSRESTRNT 89.2% (33) 10.8% (4) 
Gas stations    OCSGASSTN 83.8% (31) 16.2% (6) 
Agricultural fields   OCSAGFIELD 35.1% (13) 64.9% (24) 

 

OCS2 OCSADJPARK Does the building have an 
adjacent parking area? 

1 Yes 
0 No 
7 Don’t know 

Yes: 100% (37) 
No: 0.0% (0) 
Don’t know: 0.0% (0) 

 

OCS3 OCSPARKOPN Is it enclosed or open? 
1 Enclosed 
2 Open 
7 Don’t know 

Enclosed: 0.0% (0) 
Open: 100% (37) 
Don’t know: 0.0% (0) 

 

OCS4 OCSGARBDMP Are garbage dumpsters 
located onsite? 

1 Yes 
0 No 

Yes: 86.5% (32) 
No: 13.5% (5) 

 

 

BUILDING EQUIPMENT 

Questio
n No. Variable Description Value Labels Distribution Comments 

BE1 BEOUTSDAIR 

Does the space have any pathways such as 
ducts or openings, excluding doors, windows 
and ducting for exhaust fans and HVAC 
return that allow outside air to flow in and out 
of the space? 

1 Yes 
0 No 
7 Don’t know 

Yes: 10.8% (4) 
No: 81.1% (30) 
Don’t know: 8.1% (3) 
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BUILDING EQUIPMENT 

Questio Variable Description Value Labels Distribution Comments n No. 

BE2 BEROOMAC 
In addition to the package rooftop unit, is any 
part of the space conditioned by individual 
room air conditioners? 

1 Yes 
0 No 
7 Don’t know 

Yes: 13.5% (5) 
No: 78.4% (29) 
Don’t know: 8.1% (3) 

 

BE3 BEEVAPCOOL 
In addition to the package rooftop unit, is any 
part of the space conditioned by an 
evaporative cooling system? 

1 Yes 
0 No 
7 Don’t know 

Yes: 16.2% (6) 
No: 75.7% (28) 
Don’t know: 8.1% (3) 

 

BE4 BEHEATPUMP 
In addition to the package rooftop unit, is any 
part of the space conditioned by a heat 
pump? 

1 Yes 
0 No 
7 Don’t know 

Yes: 0.0% (0) 
No: 94.6% (35) 
Don’t know: 5.4% (2) 

 

BE5 BEHEATOTH 

In addition to the package rooftop unit, is any 
part of the space heated by other methods 
such as: individual space heaters, fin tube 
radiators, electric baseboard or something 
else? 

1 Yes 
0 No- [goto next section] 
7 Don’t know- [goto next 
section] 

Yes: 13.5% (5) 
No: 86.5% (32) 
Don’t know: 0.0% (0) 

 

BF5a BEHEATSP, 
BEHEATRAD 

What other methods are used to heat the 
space? Check all that apply.  

1 Individual space heaters 
2 Fin tube radiators 

Individual space heaters: 
3 
Fin tube radiators: 2 

 

 

INDOOR CONTAMINANTS 

Questio
n No. Variable Description Value Labels Distribution Comments 

For each floor, describe the location of indoor trash storage. Choose from the following list: occupied space, stairwell, elevator lobby, loading 
dock, other (describe). **See separate attachments for additional floors.** 

 

IC1: Is there currently any visible condensation on the windows or walls?  

IC1 ICVISCONDNS
1 Floor #1 1 Yes 

0 No [goto IC2] 
Yes: 0.0% (0) 
No: 100% (37) 

 

IC1 ICVISCONDNS
2 Floor #2 

1 Yes 
0 No [goto IC2] 
9 Not applicable 

Yes: 0.0% (0) 
No: 8.1% (3) 
Not applicable: 91.9% (34) 

 

IC1a: If yes, check all that apply.  

IC2: Is there currently any visible water damage or mold?  
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INDOOR CONTAMINANTS 

Questio Variable Description Value Labels Distribution Comments n No. 

IC2 ICH2ODMG1 Floor #1 

1 Yes 
0 No [goto IC3] 
7 Don’t know [goto 
IC3] 

Yes: 21.6% (8) 
No: 75.7% (28)  
Don’t know: 2.7% (1) 

 

IC2 ICH2ODMG2 Floor #2 

1 Yes 
0 No [goto IC3] 
7 Don’t know [goto 
IC3] 
9 Not applicable 

Yes: 2.7% (1) 
No: 5.4% (2) 
Not applicable: 91.9% (34) 

 

IC2a: What is the approximate area in Square feet of the area where there is currently visible water damage or mold?  

IC2a ICDMGAREA1 Floor #1 Fill in 
777 Don’t know 

5: 12.5% (1) 
10: 37.5% (3) 

Don’t know: 50.0% (4) 
Missing: 29 

 

IC2a ICDMGAREA2 Floor #2 Fill in 
777 Don’t know 

Don’t know: 100% (1) 
Missing: 36 

 

IC2b: Please describe the location of the currently visible water damage or mold.  

IC2b ICDMGLOC1 Floor #1, describe: Fill in 

BROWN SPOTS ON SUSPENDED CEILING TILES: 12.5% 
(1) 

CEILING TILES IN KITCHENETTE AREA: 12.5% (1) 
LITTLE SPOTS IN SUSPENDED CEILING THROUGHOUT 

BUILDING: 12.5% (1) 
SMALL SPOTS THROUGHOUT BUILDING IN CEILING 

SUSPENDED TILE: 12.5% (1) 
SPORADIC WATER SPOTS IN SUSPENDED CEILING: 

12.5% (1) 
SUSPENDED CEILING: 12.5% (1) 
SUSPENDED CEILING TILES: 12.5% (1) 
SUSPENDED CEILING TILES A FEW BROWN WATER 

SPOTS: 12.5% (1) 
Missing: 29 

 

IC2b ICDMGLOC2 Floor #2, describe: Fill in 
SMALL SPOTS THROUGHOUT BUILDING IN CEILING 
SUSPENDED TILES: 100% (1) 
Missing: 36 
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INDOOR CONTAMINANTS 

Questio
n No. Variable Description Value Labels Distribution Comments 

 Floor #1 Floor #2 
1 Yes 0 No 1 Yes 0 No 

ICCAFE1, ICCAFE2 
IC3. Is there a restaurant, café, or cafeteria in the 
space? 

6 31 0  2 

ICMICRO1, ICMICRO2 
IC4. Are there any microwave ovens in use in the 
space? 

29 8 1 2 

ICCKMACH1, ICCKMACH2 
IC5. Are there machines other than microwave 
ovens used for cooking food? 

15 22 0 3 

ICOVENS1, ICOVENS2 
IC6. Are ovens used in the space? 13 24 0 3 

ICGRILL1, ICGRILL2 
IC7. Is grilling done? 7 30 0 3 

ICOILFRY1, ICOILFRY2 
IC8. Is oil frying done? 7 30 0 3 

ICBRKOVN1, ICBRKOVN2 
IC9. Is there a brick oven? 1 36 0 3 

ICCOOKOTH1, ICCOOKOTH2 
IC10. Are there any other machines used for 
cooking which we have not asked about? 

10 27 1 2 
 

IC10a: If yes, specify:  

IC10a ICCKOTHSP1 Floor #1 Fill in 

2 CONVEYER BELT OVENS: 10% (1) 
BREAD WARMER: 10% (1) 
COFFEE MACHINES, JUICERS: 10% (1) 
CONVECTION OVEN TO KEEP FOOD WARM: 10% (1) 
CONVECTION TOASTER OVEN: 10% (1) 
ELECTRIC CONVECTION MICROVEN: 10% (1) 
ELECTRIC OVEN TOASTER: 10% (1) 
PANCAKE ELECTRIC GRILL: 10% (1) 
BBQ SMOKER: 10% (1) 
TOASTER: 10% (1) 
Missing: 27 
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INDOOR CONTAMINANTS 

Questio
n No. Variable Description Value Labels Distribution Comments 

IC10a ICCKOTHSP2 Floor #2 Fill in ELECTRIC OVEN TOASTER: 100% (1) 
Missing: 36 

 

IC11 ICFILM1 Is film processing done? 
Floor #1 

1 Yes 
0 No 

Yes: 2.7% (1) 
No: 97.3% (36) 

 

IC12 ICXRAY1 Are X-rays done there? 
Floor #1 

1 Yes 
0 No 

Yes: 8.1% (3) 
No: 91.9% (34) 

 

IC13 ICSOLVNT1 Are solvents used in this 
space? Floor #1 

1 Yes 
0 No 

Yes: 27.0% (10) 
No: 73.0% (27) 

 

IC13 ICSOLVNT2 Are solvents used in this 
space? Floor #2 

1 Yes 
0 No 
9 Not applicable 

Yes: 2.7% (1) 
No: 5.4% (2) 
Not applicable: 91.9% (34) 

 

IC14 ICGRIND1 Is grinding, sanding, or 
buffing performed? Floor #1 

1 Yes 
0 No 

Yes: 13.5% (5) 
No: 86.5% (32) 

 

IC15 ICTIRES1 Are tires stored in the 
space? Floor #1 

1 Yes 
0 No 

Yes: 2.7% (1) 
No: 97.3% (36) 

 

 ICANY Any source of indoor 
contaminants present? 

1 Yes 
0 No 

Yes: 94.6% (35) 
No: 5.4% (2) 

Variable 
created in 
SAS. 

IC16 ICGASSTATN Is this a gas station? 
1 Yes 
2 No (goto IC17) 
7 Don’t know 

Yes: 5.4% (2) 
No: 94.6% (35) 
Don’t know: 0.0% (0) 

 

IC16a ICCONVSTOR 
Is there a convenience store 
that is part of this gas 
station? 

1 Yes 
0 No 

Yes: 100% (2) 
No: 0.0% (0) 
Missing: 35 

 

IC16b ICAUTOWRK Does this gas station 
perform automotive work? 

1 Yes 
0 No (goto IC17) 

Yes: 100% (2) 
No: 0.0% (0) 
Missing: 35 

 

IC20: If a service business, what service(s) is(are) provided at this business? Check all that apply.  

IC20 ICNAILSLN Nail salon 1 Nail salon Nail salon: 100% (1) 
Missing: 36 

 

IC20 ICHAIRSLN Hair salon 1 Hair salon Hair salon: 100% (2) 
Missing: 35 

 

IC22: Input number of aisle equivalents of each of these items sold. If none sold, mark as 0.  
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INDOOR CONTAMINANTS 

Questio
n No. Variable Description Value Labels Distribution Comments 

IC22 ICAIRFRSH Air fresheners / Number of 
Aisle Equivalents Fill in 0: 94.6% (35) 

1: 5.4% (2) 
 

IC22 ICAUTOMTV 
Automotive: oil, cleaners, 
parts / Number of Aisle 
Equivalents 

Fill in 0: 94.6% (35) 
1: 5.4% (2) 

 

IC22 ICBOOKS Books/Paper goods / 
Number of Aisle Equivalents 

Fill in 0: 91.9% (34) 
2: 2.7% (1) 

3: 2.7% (1) 
8: 2.7% (1) 

 

IC22 ICCLOTHES Clothes / Number of Aisle 
Equivalents 

Fill in 0: 94.6% (35) 
10: 5.4% (2) 

 

IC22 ICCOSMET Cosmetics/Perfumes / 
Number of Aisle Equivalents 

Fill in 0: 91.9% (34) 
1: 5.4% (2) 

2: 2.7% (1)  

IC22 ICCLNRS Cleaners (household) / 
Number of Aisle Equivalents 

Fill in 0: 91.9% (34) 
1: 8.1% (3) 

 

IC22 ICCRAFT 
Craft Supplies: glues, paints 
/ Number of Aisle 
Equivalents 

Fill in 0: 91.9% (34) 
1: 5.4% (2) 

10: 2.7% (1)  

IC22 ICELECTR Electronics / Number of Aisle 
Equivalents 

Fill in 0: 97.3% (36) 
5: 2.7% (1) 

 

IC22 ICFOOD Food / Number of Aisle 
Equivalents 

Fill in 0: 89.2% (33) 
2: 2.7% (1) 
5: 2.7% (1) 

8: 2.7% (1) 
14: 2.7% (1) 

 

IC22 ICFOODCT Food court / Number of Aisle 
Equivalents 

Fill in 0: 97.3% (36) 
1: 2.7% (1) 

 

IC22 ICKITCHN Kitchen wares / Number of 
Aisle Equivalents 

Fill in 0: 97.3% (36) 
1: 2.7% (1) 

 

IC22 ICPERSCR Personal care products / 
Number of Aisle Equivalents 

Fill in 0: 91.9% (34) 
1: 8.1% (3) 

 

IC22 ICSCENT 
Scented products: candles, 
potpourri / Number of Aisle 
Equivalents 

Fill in 0: 97.2% (35) 
1: 2.8% (1) 

 

IC22 ICSEASONAL Seasonal items / Number of 
Aisle Equivalents 

Fill in 0: 94.6% (35) 
1: 5.4% (2) 

 

IC22 ICSHOES Shoes / Number of Aisle 
Equivalents 

Fill in 0: 94.6% (35) 
1: 2.7% (1) 

2: 2.7% (1)  
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INDOOR CONTAMINANTS 

Questio
n No. Variable Description Value Labels Distribution Comments 

IC22 ICSPORTS Sporting equipment / 
Number of Aisle Equivalents 

Fill in 0: 94.6% (35) 
1: 2.7% (1) 

10: 2.7% (1)  

IC26 ICCHEMFUME Are there other areas that 
generate chemical fumes? 

1 Yes 
0 No (goto IC30) 
7 Don’t know 

Yes: 24.3% (9) 
No: 75.7% (28) 
Don’t know: 0.0% (0) 

 

IC26a ICCHEMFMSP If yes, describe Fill in 

BACK WORKROOM HAS HAIR COLOR, HAIR, CHEMICAL 
PROCESS: 22.2% (2) 

DENTAL PROCEDURES: 22.2% (2) 
DURING PROM SEASON SPRAY PAINT TO COLOR 

FLOWERS: 11.1% (1) 
FURNITURE FINISH: 11.1% (1) 
OUTSIDE WHEN THE WATER ADDED TO DRY 

PESTICIDE MIS BY EMPLOYEES BEFORE LEAVING 
TO SITE FOR PESTICIDE APPLICATION: 11.1% (1) 

SILKSCREEN ROOM: 11.1% (1) 
WATER FILTRATION SYSTEM: 11.1% (1) 
Missing: 28  

 

IC27 ICPARTICLE Are there other areas that 
generate particulate matter? 

1 Yes 
0 No (goto next 
section) 
9 Don’t know 

Yes: 58.3% (21) 
No: 36.1% (13) 
Don’t know: 5.6% (2) 
Missing: 1 

 

IC27a ICPARTCLSP If yes, describe Fill in 

 AIR PRESSURED WORKOUT EQUIPMENT: 1 
BACKROOM SANDING CUTTING OF WOOD/CABINETS: 

1 
COFFEE GRINDER: 1 
COOKING/KITCHEN AREA: 3 
FRAMING PROCESS-CUTTING WOOD ETC: 1 
LEAVE DOORS OPEN TO BUILDING POOL WORK 

MACHINES: 1 
PHOTOCOPY MACHINE, FAX, PRINTERS: 7 
Missing: 22 
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SPACE INTERIOR FINISHES 

Questio
n No. Variable Description Value Labels Distribution Comments 

SIF1 

SIFPAINT1, 
SIFFABRIC1, 
SIFMETAL1, 

SIFWLLPAPR1, 
SIFWOOD1, 
SIFOTHER1 

What type of wall finishes 
are in the space? / Floor #1 

1 Painted 
wallboard 

2 Fabric 
3 Metal 
4 Wallpaper 
5 Wood paneling 
6 Other (specify) 

Painted wallboard: 37 
Fabric: 4 
Metal: 3 
Wallpaper: 4 
Wood paneling: 9 
Other (specify): 8 
 

 

SIF1 SIFOTHSP1 Other (specify) Fill in 

BRICK: 12.5% (1) 
CARPETING: 12.5% (1) 
CONCRETE, COMPRESSED WOOD: 12.5% (1) 
GLASS WINDOW BETWEEN SPACES: 12.5% (1) 
GLASS-FROSTED: 12.5% (1) 
PAINTED BRICKS: 12.5% (1) 
STONE: 12.5% (1) 
WINDOWS AS WALL FOR SOME INTERIOR OFFICES: 
12.5% (1) 
Missing: 29 

 

SIF1 

SIFPAINT2, 
SIFFABRIC2, 
SIFMETAL2, 

SIFWLLPAPR2, 
SIFWOOD2, 
SIFOTHER2, 
SIFOTHSP2 

What type of wall finishes 
are in the space? / Floor #2 

1 Painted 
wallboard 

2 Fabric 
3 Metal 
4 Wallpaper 
5 Wood paneling 
6 Glass Frosted 
9 Not applicable 

Painted wallboard:  3 
Fabric: 0 
Metal: 0 
Wallpaper: 0 
Wood paneling: 1 
Glass Frosted: 1 
Not applicable: 34 

 

SIF1a SIFPRIMWLL1, 
SIFPRWLLSP1 

Which of the wall finishes 
you mentioned is the 
primary one? / Floor #1 

1 Painted 
wallboard 

2 Fabric 
3 Metal 
4 Wallpaper 
5 Wood paneling 
6 Brick 

Painted wallboard: 94.6% (35) 
Fabric:  0.0% (0) 
Metal:  0.0% (0) 
Wallpaper:  2.7% (1) 
Wood paneling:  0.0% (0) 
Brick: 2.7% (1) 
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF1a SIFPRIMWLL2, 
SIFPRWLLSP2 

Which of the wall finishes 
you mentioned is the 
primary one? / Floor #2 

1 Painted 
wallboard 

2 Fabric 
3 Metal 
4 Wallpaper 
5 Wood paneling 
6 Other (specify) 

Painted wallboard: 100% (3) 
Fabric:  0.0% (0) 
Metal:  0.0% (0) 
Wallpaper:  0.0% (0) 
Wood paneling:  0.0% (0) 
Other (specify):  0.0% (0) 
Missing: 34 

 

SIF1b SIFPWAREA1 

What is the approximate 
percentage of wall area 
covered by the primary wall 
finish? /  
Floor #1 

Fill in 
77 Don’t know 

60: 8.1% (3) 
70: 2.7% (1) 
80: 10.8% (4) 
90: 18.9% (7) 
95: 2.7% (1) 
99: 13.5% (5) 
100: 43.2% (16) 
Don’t know:  0.0% (0) 

 

SIF1b SIFPWAREA2 

What is the approximate 
percentage of wall area 
covered by the primary wall 
finish? /  
Floor #2 

Fill in 
77 Don’t know 

95: 33.3% (1) 
99: 33.3% (1) 
100: 33.3% (1) 
Don’t know: 34 

 

SIF2 SIFENCLSP1 

Are there interior walls that 
form enclosed spaces such 
as private offices or 
conference rooms? /  
Floor #1 

1 Yes 
0 No [goto SIF3] 
7 Don’t know 

[goto SIF3] 

Yes: 86.5% (32) 
No: 13.5% (5) 
Don’t know: 0.0% (0) 

 

SIF2 SIFENCLSP2 

Are there interior walls that 
form enclosed spaces such 
as private offices or 
conference rooms? /  
Floor #2 

1 Yes 
0 No [goto SIF3] 
7 Don’t know 

[goto SIF3] 
9 Not applicable 

Yes: 8.1% (3) 
No: 0.0% (0) 
Don’t know: 0.0% (0) 
Not applicable: 91.9% (34) 
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF2a SIFENCSPPCT1 

What is the approximate 
percentage of the floor area 
that is enclosed space? / 
Floor #1 

Fill in 
77 Don’t know 

5: 9.4% (3) 
10: 6.3% (2) 
20: 6.3% (2) 
25: 18.8% (6) 
30: 12.5% (4) 
40: 9.4% (3) 
50: 28.1% (9) 
65: 3.1% (1) 
75: 3.1% (1) 
Don’t know: 3.1% (1) 
Missing: 5 

 

SIF2a SIFENCSPPCT2 

What is the approximate 
percentage of the floor area 
that is enclosed space? / 
Floor #2 

Fill in 
77 Don’t know 

50: 66.7% (2) 
Don’t know: 33.3%% (1) 
Missing: 34 

 

SIF3 SIFPARTION1 Are there partitions in the 
space? / Floor #1 

1 Yes 
0 No [goto SIF4] 
7 Don’t know 

[goto SIF4] 

Yes: 64.9% (24) 
No: 35.1% (13) 
Don’t know:  0.0% (0) 

 

SIF3 SIFPARTION2 Are there partitions in the 
space? / Floor #2 

1 Yes 
0 No [goto SIF4] 
7 Don’t know 

[goto SIF4] 
9 Not applicable 

Yes: 5.4% (2) 
No: 2.7% (1) 
Don’t know: 0.0% (0) 
Not applicable: 91.9% (34) 

 

SIF3a 

SIFPCLOTH1, 
SIFPVENR1, 
SIFPMETAL1, 
SIFPPLAST1, 
SIFPWOOD1, 
SIFPOTHER1 

What types of partitions are 
there?  / Floor #1 

1 Cloth 
2 Wood veneer 
3 Metal 
4 Plastics 
5 Wood 
6 Other (specify) 

Cloth: 8 
Wood veneer: 8 
Metal: 14 
Plastics: 6 
Wood:  8 
Other (specify): 8 
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF3a SIFPOTHSP1 Specify Fill in 

BOOKSHELVES: 12.5% (1) 
BRICK/CEMENT BRICKS PAINTED: 12.5% (1) 
COMPRESSED WOOD: 12.5% (1) 
CONCRETE: 12.5% (1) 
GLASS: 12.5% (1) 
PANEL BOARD: 12.5% (1) 
PARTICLE BOARD: 25.0% (2) 
Missing: 29 

 

SIF3a 

SIFPCLOTH2, 
SIFPVENR2, 
SIFPMETAL2, 
SIFPPLAST2, 
SIFPWOOD2, 
SIFPOTHER2, 
SIFPOTHSP2 

What types of partitions are 
there? / Floor #2 

1 Cloth 
2 Wood veneer 
3 Metal 
4 Plastics 
5 Wood 
6 Other (specify) 

Cloth: 2 
Wood veneer: 0 
Metal: 1 
Plastics: 0 
Wood: 0 
Other (specify): 0 

 

SIF3b SIFPRIMPAR1 
Which of the partition types 
you mentioned is the 
primary one? / Floor #1 

1 Cloth 
2 Wood veneer 
3 Metal 
4 Plastic 
5 Wood 
6 Other (specify) 

Cloth: 33.3% (8) 
Wood veneer: 20.8% (5) 
Metal: 16.7% (4) 
Plastic: 0.0% (0) 
Wood:  16.7% (4) 
Other (specify): 12.5% (3) 
Missing: 13 

 

SIF3b SIFPRPARSP1 Specify Fill in 

BRICK/CEMENT BRICKS PAINTED: 33.3% (1) 
CONCRETE: 33.3% (1) 
PANEL BOARD: 33.3% (1) 
Missing: 34 

 

SIF3b SIFPRIMPAR2, 
SIFPRPARSP2 

Which of the partition types 
you mentioned is the 
primary one? / Floor #2 

1 Cloth 
2 Wood veneer 
3 Metal 
4 Plastic 
5 Wood 
6 Other (specify) 

Cloth: 100% (2) 
Wood veneer: 0.0% (0) 
Metal: 0.0% (0) 
Plastic: 0.0% (0) 
Wood: 0.0% (0) 
Other (specify): 0.0% (0) 
Missing: 35 
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF3c SIFPPARPCT1 
What percentage of the 
partitions is of the primary 
type? / Floor #1 

Fill in 
77 Don’t know 

55: 4.2% (1) 
75: 4.2% (1) 
80: 25.0% (6) 
90: 41.7% (10) 
95: 8.3% (2) 
100: 16.7% (4) 
Don’t know: 13 

 

SIF3c SIFPPARPCT2 
What percentage of the 
partitions is of the primary 
type? / Floor #2 

Fill in 
77 Don’t know 

90: 50.0% (1) 
95: 50.0% (1) 
Don’t know: 0.0% (0) 
Missing: 35 

 

SIF4 SIFDIST1 
What is the distance from 
the floor to the ceiling in the 
space? / Floor #1 

Fill in 
777 Don’t know 

8: 11.5% (3) 
9: 42.3% (11) 
10: 23.1% (6) 
11: 3.9% (1) 
12: 3.9% (1) 
15: 3.9% (1) 
22: 3.9% (1) 
Don’t know: 7.7% (2) 
Missing: 11 

 

SIF4 SIFDIST2 
What is the distance from 
the floor to the ceiling in the 
space? / Floor #2 

Fill in 
777 Don’t know 
999 Not 

applicable 

9: 2.9% (1) 
Don’t know: 0.0% (0) 
Not applicable: 97.1% (34) 
Missing: 2 

 

SIF5 SIFSUSPCL1 
Does the space have a 
suspended ceiling? / Floor 
#1 

1 Yes 
0 No [goto SIF3] 
7 Don’t know 

[goto SIF3] 

Yes: 83.8% (31) 
No: 13.5% (5) 
Don’t know: 2.7% (1) 

 

SIF5 SIFSUSPCL2 
Does the space have a 
suspended ceiling? / Floor 
#2 

1 Yes 
0 No [goto SIF3] 
7 Don’t know 

[goto SIF3] 

Yes: 100% (3) 
No: 0.0% (0) 
Don’t know: 0.0% (0) 
Missing: 34 
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF5a SIFPLENUM1 

What is the depth of the 
plenum, that is, the distance 
from the suspended ceiling 
to the floor above?  / Floor 
#1 

Fill in 
777 Don’t know 

1: 8.3% (1) 
2: 8.3% (1) 
3: 16.7% (2) 
7: 8.3% (1) 
8: 8.3% (1) 
Don’t know: 50.0% (6) 
Missing: 25 

 

SIF5a SIFPLENUM2 

What is the depth of the 
plenum, that is, the distance 
from the suspended ceiling 
to the floor above?  / Floor 
#2 

Fill in 
777 Don’t know 

3: 50.0% (1) 
Don’t know: 50.0% (1) 
Missing: 35 

 

SIF5b 

SIFSCSYNTH1, 
SIFSCPLAST1, 
SIFSCMETAL1, 
SIFSCOTHER1 

What type of tiles make up 
the suspended ceiling? / 
Floor #1 

1 Synthetic 
2 Plastic 
3 Metal 
4 Other (specify) 

Synthetic: 31 
Plastic: 9 
Metal: 0 
Other (specify): 2 

 

SIF5b SIFSCOTHSP1 Specify Fill in 
CERAMIC TILES: 50.0% (1) 
PARTICLE: 50.0% (1) 
Missing: 35 

 

SIF5b 

SIFSCSYNTH2, 
SIFSCPLAST2, 
SIFSCMETAL2, 
SIFSCOTHER2, 
SIFSCOTHSP2 

Floor #2 / Synthetic 

1 Synthetic 
2 Plastic 
3 Metal 
4 Particle 

Synthetic: 2 
Plastic: 0 
Metal: 0 
Particle: 1 

 

SIF5c SIFSCPRIM1 
Which of the ceiling tiles you 
mentioned is the primary 
one? / Floor #1 

1 Synthetic 
2 Plastic 
3 Metal 
4 Other (specify) 

Synthetic: 96.9% (31) 
Plastic: 0.0% (0) 
Metal: 0.0% (0) 
Other (specify): 3.1% (1) 
Missing: 5 

 

SIF5c SIFSCPRISP1 Specify Fill in UNSURE EXPOSED BLACK MATERIAL: 100.0% (1) 
Missing: 36 

 

SIF5c SIFSCPRIM2, 
SIFSCPRISP2 

Which of the ceiling tiles you 
mentioned is the primary 
one? / Floor #2 

1 Synthetic 
2 Plastic 
3 Metal 
4 Other (specify) 

Synthetic: 100% (3) 
Plastic: 0.0% (0) 
Metal: 0.0% (0) 
Other (specify): 0.0% (0) 
Missing: 34 
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF5d SIFPTPCT1 
What percentage of the 
suspended ceiling is of the 
primary tile? / Floor #1 

Fill in 
77 Don’t know 

50: 3.3% (1) 
85: 3.3% (1) 
90: 16.7% (5) 
95: 20.0% (6) 
100: 56.7% (17) 
Don’t know: 0.0% (0) 
Missing: 7 

 

SIF5d SIFPTPCT2 
What percentage of the 
suspended ceiling is of the 
primary tile? / Floor #2 

Fill in 
77 Don’t know 

95: 33.3% (1) 
100: 66.7% (2) 
Don’t know: 0.0% (0) 
Missing: 34 

 

SIF6 

SIFCFFABRC1, 
SIFCFMETAL1, 
SIFCFPAINT1, 
SIFCFWOOD1, 
SIFCFOTHER1 

What types of ceiling 
finishes are in the space? / 
Floor #1 

1 Fabric 
2 Metal 
3 Painted 

wallboard 
4 Wood paneling 
5 Other (specify) 

Fabric: 0 
Metal: 3 
Painted wallboard: 15 
Wood paneling: 8 
Other (specify): 12 

 

SIF6 SIFCFOTHSP1 Specify Fill in 

CERAMIC TILES: 7.7% (1) 
N/A ALL SUSPENDED CEILING: 7.7% (1) 
POPCORN: 15.4% (2) 
REMOVED SUSPENDED CEILING/ CEILING FINISH 
UNKNOWN, MOST LIKELY PAINTED WALLBOARD: 7.7% 
(1) 
SUSPENDED CEILING: 53.9% (7) 
WOOD ROOF: 7.7% (1) 
Missing: 24 

 

SIF6 

SIFCFFABRC2, 
SIFCFMETAL2, 
SIFCFPAINT2, 
SIFCFWOOD2, 
SIFCFOTHER2, 
SIFCFOTHSP2 

What types of ceiling 
finishes are in the space? / 
Floor #2 

1 Fabric 
2 Metal 
3 Painted 

wallboard 
4 Wood paneling 
5 Other (specify) 
9 Not applicable 

Fabric: 0 
Metal: 0 
Painted wallboard: 3 
Wood paneling: 0 
Other (specify): 0 
Not applicable: 34 
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF6b SIFCFPRIM1 
Which of the ceiling finishes 
you mentioned is the 
primary one? / Floor #1 

1 Fabric 
2 Metal 
3 Painted 

wallboard 
4 Wood paneling 
5 Other (specify) 

Fabric: 0.0% (0) 
Metal: 9.1 % (3) 
Painted wallboard: 42.4% (14) 
Wood paneling: 21.2% (7) 
Other (specify): 27.3% (9) 
Missing: 4 

 

SIF6b SIFCFPRISP1 Specify Fill in 
POPCORN: 22.2% (2) 
SUSPENDED CEILING: 77.8% (7) 
Missing: 28 

 

SIF6b SIFCFPRIM2, 
SIFCFPRISP2 

Which of the ceiling finishes 
you mentioned is the 
primary one? / Floor #2 

1 Fabric 
2 Metal 
3 Painted 

wallboard 
4 Wood paneling 
5 Other (specify) 

Fabric: 0.0% (0) 
Metal: 0.0% (0) 
Painted wallboard: 100% (3) 
Wood paneling: 0.0% (0) 
Other (specify): 0.0% (0) 
Missing: 34 

 

SIF6c SIFCFMTLPT1 
What percentage of the 
ceiling finish is of each 
type? / Floor #1 / Metal 

Fill in 50: 33.3% (1) 
80: 33.3% (1) 
100: 33.3% (1) 
Missing: 34 

 

SIF6c SIFCFPNTPT1 

What percentage of the 
ceiling finish is of each 
type? / Floor #1 / Painted 
Wallboard 

Fill in 30: 6.7% (1) 
50: 6.7% (1) 
85: 6.7% (1) 
100: 80.0% (12) 
Missing: 22 

 

SIF6c SIFCFWDPT1 

What percentage of the 
ceiling finish is of each 
type? / Floor #1 / Wood 
paneling 

Fill in 50: 12.5% (1) 
80: 12.5% (1) 
100: 75.0% (6) 
Missing: 29 

 

SIF6c SIFCFOTHPT1 
What percentage of the 
ceiling finish is of each 
type? / Floor #1 / Other 

Fill in 15: 16.7% (1) 
20: 16.7% (1) 
50: 16.7% (1) 
100: 50% (3) 
Missing: 31 

 

SIF6c SIFCFPNTPT2 

What percentage of the 
ceiling finish is of each 
type? / Floor #2 / Painted 
Wallboard 

Fill in 
100: 100% (3) 
Missing: 34 
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF7 

SIFFLCARP1, 
SIFFLWOOD1, 

SIFFLTILE1, 
SIFFLCONC1, 
SIFFLVNYL1, 
SIFFLLINO1, 

SIFFLARWD1, 
SIFFLOTHER1 

What types of floor finishes 
are in the space? / Floor #1 

1 Carpet 
2 Wood 
3 Ceramic tile 
4 Concrete 
5 Vinyl flooring 
6 Linoleum 
7 Artificial wood 
8 Other (specify) 

Carpet: 26 
Wood: 4 
Ceramic tile: 16 
Concrete: 18 
Vinyl flooring: 11 
Linoleum: 2 
Artificial wood: 0 
Other (specify): 2 

 

SIF7 SIFFLOTSP1 Specify Fill in 
BLACK RUBBER: 50.0% (1) 
FINISHED COMPOSITE WOOD: 50.0% (1) 
Missing: 35 

 

SIF7 

SIFFLCARP2, 
SIFFLWOOD2, 

SIFFLTILE2, 
SIFFLCONC2, 
SIFFLVNYL2, 
SIFFLLINO2, 

SIFFLARWD2, 
SIFFLOTHER2, 
SIFFLOTSP2 

What types of floor finishes 
are in the space? / Floor #2 

1 Carpet 
2 Wood 
3 Ceramic tile 
4 Concrete 
5 Vinyl flooring 
6 Linoleum 
7 Artificial wood 
8 Other (specify) 
9 Not applicable 

Carpet: 3 
Wood: 0 
Ceramic tile: 2 
Concrete: 1 
Vinyl flooring: 0 
Linoleum: 0 
Artificial wood: 0 
Other (specify): 0 
Not applicable: 34 

 

SIF7a SIFFLPRIM1, 
SIFFLPRIOT1 

Which of the floor finishes 
you mentioned is the 
primary one? / Floor #1 

1 Carpet 
2 Wood 
3 Ceramic tile 
4 Concrete 
5 Vinyl flooring 
6 Linoleum 
7 Artificial wood 
8 Other (specify) 

Carpet: 59.5% (22) 
Wood: 2.7% (1) 
Ceramic tile: 2.7% (1) 
Concrete: 27.0% (10) 
Vinyl flooring: 5.4% (2) 
Linoleum: 0.0% (0) 
Artificial wood: 0.0% (0) 
Clear floor finish: 2.7% (1) 

 

SIF7a SIFFLPRIM2, 
 SIFFLPRIOT2 

Which of the floor finishes 
you mentioned is the 
primary one?  / Floor #2 

1 Carpet 
2 Wood 
3 Ceramic tile 
4 Concrete 
5 Vinyl flooring 
6 Linoleum 
7 Artificial wood 
8 Other (specify) 

Carpet: 100% (3) 
Wood: 0.0% (0) 
Ceramic tile: 0.0% (0) 
Concrete: 0.0% (0) 
Vinyl flooring: 0.0% (0) 
Linoleum: 0.0% (0) 
Artificial wood: 0.0% (0) 
Other (specify): 0.0% (0) 
Missing: 34 
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF7b SIFFCARPCT1 
What percentage of the 
flooring is of each type? / 
Floor #1 / Carpet 

Fill in 

10: 3.9% (1) 
25: 3.9% (1) 
40: 3.9% (1) 
45: 3.9% (1) 
55: 7.7% (2) 
60: 11.5% (3) 
70: 11.5% (3) 
75: 3.9% (1) 
80: 3.9% (1) 
85: 3.9% (1) 
90: 34.6% (9) 
95: 3.9% (1) 
100: 3.9% (1) 
Missing: 11 

 

SIF7b SIFFWDPCT1 
What percentage of the 
flooring is of each type? / 
Floor #1 / Wood 

Fill in 

5: 25.0% (1) 
10: 25.0% (1) 
45: 25.0% (1) 
80: 25.0% (1) 
Missing: 33 

 

SIF7b SIFFTILPCT1 
What percentage of the 
flooring is of each type? / 
Floor #1 / Ceramic Tile 

Fill in 

5: 16.7% (3) 
10: 38.9% (7) 
15: 5.6% (1) 
20: 11.1% (2) 
40: 11.1% (2) 
100: 16.7% (3) 
Missing: 19 

 

SIF7b SIFFCONPCT1 
What percentage of the 
flooring is of each type? / 
Floor #1 / Concrete 

Fill in 

5: 23.5% (4) 
20: 5.9% (1) 
40: 5.9% (1) 
50: 5.9% (1) 
55: 5.9% (1) 
60: 11.8% (2) 
75: 5.9% (1) 
90: 5.9% (1) 
100: 29.4% (5) 
Missing: 20 
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF7b SIFFVINPCT1 
What percentage of the 
flooring is of each type? / 
Floor #1 / Vinyl Flooring 

Fill in 

5: 16.7% (2) 
10: 25.0% (3) 
20: 16.7% (2) 
25: 8.3% (1) 
40: 16.7% (2) 
45: 8.3% (1) 
80: 8.3% (1) 
Missing: 25 

 

SIF7b SIFFLINPCT1 
What percentage of the 
flooring is of each type? / 
Floor #1 / Linoleum 

Fill in 
5: 50.0% (1) 
10: 50.0% (1) 
Missing: 35 

 

SIF7b SIFFOTHPCT1 
What percentage of the 
flooring is of each type? / 
Floor #1 / Other 

Fill in 
30: 50.0% (1) 
50: 50.0% (1) 
Missing: 35 

 

SIF7b SIFFCARPCT2 
What percentage of the 
flooring is of each type? / 
Floor #2 / Carpet 

Fill in 
90: 33.3% (1) 
95: 66.7% (2) 
Missing: 34 

 

SIF7b SIFFTILPCT2 
What percentage of the 
flooring is of each type? / 
Floor #2 / Ceramic Tile 

Fill in 
5: 50.0% (1) 
10: 50.0% (1) 
Missing: 35 

 

SIF7b SIFFCONPCT2 
What percentage of the 
flooring is of each type? / 
Floor #2 / Concrete 

Fill in 5: 100% (1) 
Missing: 36 

 

SIF8 SIFUSECHG1 

Has the way any occupied 
space is used changed, 
such as from storage to 
office use, since the space 
was originally designed? / 
Floor #1 

1 Yes 
0 No [goto SIF9] 
7 Don’t know 

[goto SIF9] 

Yes: 35.1% (13) 
No: 56.8% (21) 
Don’t know: 8.1% (3) 
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF8a SIFCHANGE1 If yes, please describe / 
Floor #1 Fill in 

ADDED OVEN AND SALAD BAR TO FLOOR PLAN IN 
2009: 7.7% (1) 
BUILDING RETROFITTED FROM WAREHOUSE: 7.7% (1) 
COMBINED TWO OFFICES TO MAKE ONME: 7.7% (1) 
DIVIDED ONE DENTAL OFFICE INTO TWO ROOMS: 
7.7% (1) 
MARCH 2008 CONVERTED 3 UNITS INTO 1 BIG UNITS: 
7.7% (1) 
NEW PHYSICAL THERAPY OFFICE WITHIN THE GYM 
REQUIRED IN-TERMINAL UNIT: 7.7% (1) 
ORIGINALLY PIZZA, TANNING, ETC STRIP MALL THAT 
WAS CONVERTED TO A SINGULAR BUILDING: 7.7% (1) 
RECENTLY REMODEL WHOLE SPACE THROUGHOUT 
YEAR 2009 CREATED BIGGER SPACES BY 
CONVERTING SMALL OFFICES TO LARGE OPEN 
SPACES: 7.7% (1) 
REDUCED NUMBER OF OFFICES: 7.7% (1) 
SMALL OFFICE WALL REMOVED IN FRONT SMALL 
OFFICE: 7.7% (1) 
THIS SPACE WAS RETROFITTED PRIOR TO TENANTS 
OCCUPYING BUILDING: 7.7% (1) 
TWO STORES INTO ONE: 7.7% (1) 
YES, PHARMACY, LABORATORY AND X-RAY WAS 
ADDED TO FIRST FLOOR: 7.7% (1) 
Missing: 24 

 

SIF8 SIFUSECHG2 

Has the way any occupied 
space is used changed, 
such as from storage to 
office use, since the space 
was originally designed? / 
Floor #2 

1 Yes 
0 No [goto SIF9] 
7 Don’t know 

[goto SIF9] 
9 Not applicable 

Yes: 5.4% (2) 
No: 2.7% (1) 
Don’t know: 0.0% (0) 
Not applicable: 91.9% (34) 

 

SIF8a SIFCHANGE2 If yes, please describe / 
Floor #2 Fill in 

ADDED MORE CONFERENCE ROOMS: 50.0% (1) 
ORIGINALLY PIZZA, TANNING, ETC STRIP MALL THAT 
WAS CONVERTED TO A SINGULAR BUILDING: 50.0% 
(1) 
Missing: 35 

 

SIF9: Describe the location of indoor trash storage (for each floor). Check all 
that apply. Choose from the following list.  
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SPACE INTERIOR FINISHES 

Questio Variable Description Value Labels Distribution Comments n No. 

SIF9 

SIFTROCCSP1, 
SIFTRSTAIR1, 
SIFTRELEV1, 
SIFTRLOAD1, 
SIFTROTHR1 

Describe the location of 
indoor trash storage /  
Floor #1 

1 Occupied space 
2 Stairwell 
3 Elevator lobby 
4 Loading dock 
5 Other (specify) 

Occupied space: 11 
Stairwell: 1 
Elevator lobby:  
Loading dock: 3 
Other (specify): 25 

 

SIF9 SIFTROTSP1 Specify Fill in 

BACK OF PARKING LOT: 4.0% (1) 
BACKROOM/WORK AREA HUGE TRASHCANS: 4.0% (1) 
DUMPSTER: 8.0% (2) 
KITCHEN AREA: 4.0% (1) 
OFF SITE OUTSIDE-DUMPSTER: 4.0% (1) 
OUTSIDE GARAGE DUMPSTER: 4.0% (1) 
PERSONAL TRASH CANS: 72.0% (18) 
Missing: 12 

 

SIF9 

SIFTROCCSP2, 
SIFTRSTAIR2, 
SIFTRELEV2, 
SIFTRLOAD2, 
SIFTROTHR2, 
SIFTROTSP2 

Describe the location of 
indoor trash storage /  
Floor #2 

1 Occupied space 
2 Stairwell 
3 Elevator lobby 
4 Loading dock 
5 Personal trash 

cans 
9 Not applicable 

Occupied space: 0 
Stairwell: 0 
Elevator lobby: 0 
Loading dock: 0 
Personal trash cans: 2 
Not applicable: 34 

 

SIF10 

SIFFURWD1, 
SIFFURWV1, 
SIFFURTX1, 

SIFFURMTL1, 
SIFFURFRM1, 
SIFFURPLS1, 
SIFFUROTH1 

What types of furniture 
materials are used in the 
space? / Floor #1 

1 Wood 
2 Wood veneer 
3 Textiles 
4 Metal 
5 Formica 
6 Plastic 
7 Other (specify) 

Wood: 31 
Wood veneer: 34 
Textiles: 10 
Metal: 36 
Formica: 27 
Plastic: 32 
Other (specify): 1 
 

 

SIF10 SIFFUROTSP1 Specify Fill in 
GLASS: 50.0% (1) 
GLASS-SHOWCASES: 50.0% (1) 
Missing: 35 
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SPACE INTERIOR FINISHES 

Questio
n No. Variable Description Value Labels Distribution Comments 

SIF10 

SIFFURWD2, 
SIFFURWV2, 
SIFFURTX2, 

SIFFURMTL2, 
SIFFURFRM2, 
SIFFURPLS2, 
SIFFUROTH2, 
SIFFUROTSP2 

What types of furniture 
materials are used in the 
space? / Floor #2 

1 Wood 
2 Wood veneer 
3 Textiles 
4 Metal 
5 Formica 
6 Plastic 
7 Other (specify) 

Wood: 3 
Wood veneer: 3 
Textiles: 0 
Metal: 3 
Formica: 3 
Plastic: 3 
Other (specify): 0 
Not applicable: 33 

 

SIF11 SIFPWDFURN1 

Are there cabinets, desks, 
bookcases, or other 
furnishings made of pressed 
wood, such as plywood or 
particle board? / Floor #1 

1 Yes 
0 No 
7 Don’t know 

Yes: 94.6% (35) 
No: 2.7% (1) 
Don’t know: 2.7% (1) 

 

SIF11 SIFPWDFURN2 

Are there cabinets, desks, 
bookcases, or other 
furnishings made of pressed 
wood, such as plywood or 
particle board? / Floor #2 

1 Yes 
0 No 
7 Don’t know 
9 Not applicable 

Yes: 75.0% (3) 
No: 0.0% (0) 
Don’t know: 0.0% (0) 
Not applicable: 25.0% (1) 
Missing: 33 

 

 CARPET ANY carpet present 1 Yes 
0 No 

Yes: 70.3% (26) 
No: 29.7% (11) 

Variable 
created in 
SAS 

 PRIMCARP Primary flooring – Carpet 1 Yes 
0 No 

Yes: 59.5% (22) 
No: 40.5% (15) 

Variable 
created in 
SAS 

 PRIMNEWCAR
P 

NEW carpet is PRIMARY 
floor covering 

1 Yes 
0 No 

Yes: 13.5% (5) 
No: 86.5% (32) 

Variable 
created in 
SAS 

 WOODFURN ANY wood furniture present 1 Yes 
0 No 

Yes: 100.0% (37) 
No: 0.0% (0) 

Variable 
created in 
SAS 

 NEWWOOD NEW wood furniture present 1 Yes 
0 No 

Yes: 16.2% (6) 
No: 83.8% (31) 

Variable 
created in 
SAS 
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Building Descriptions 
The descriptions are meant to provide a brief overview of the physical set‐up of the building 
and the types of sources and activities that occurred within the building.  More detailed 
information than that in the appendix is available through the building inspections and surveys; 
these descriptions are meant to provide just a brief overview.   

A VOC summary for each building is included, indicating which compounds were found at 
higher levels compared to other buildings in the study.  Specifically, compounds whose 
concentrations fell in the top 25th percentile of the distribution of indoor concentrations are 
listed.  The actual concentrations are reported in the VOC section of this report.   

A brief summary of the PM concentrations is also provided.  Aspects such as where the 
samplers were located, particularly if there were significant differences in the measured indoor 
concentrations between the two samplers, are included.   Potential indoor sources are discussed 
where applicable.   

A basic description of the HVAC system as well some of the air exchange results are provided. 
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Building 1 
This building is used as a healthcare facility and is located in rural Sonoma County, part of the 
North Coast region was studied on December 11, 2008. This two‐story medium‐sized building 
is approximately 39,000 sq. ft. and construction was completed in 1988. The building has offices 
for patient visits, doctor’s private offices, and office for general staff. Also, this building has a 
pharmacy and laboratory. The building occupancy varied throughout the day.  It is primarily 
carpeted. 

VOC Summary 
This building had concentrations in the top 25th percent of the distribution of indoor 
concentrations for our set of buildings for the following compounds: hexanal, ethylbenzene, 
m/p‐xylene, o‐xylene, 2‐butoxyethanol, d‐limonene, and octanal.  The concentration of 2‐
butoxyethanol was particularly high, and probably used as a cleaning product in this facility.  
In addition, the levels of both m/p‐ and o‐ xylene were very elevated, and it is likely a 
compound of a product used in the laboratory.  Concentrations were higher at Indoor Location 
1, which was located near the laboratory.   

PM Summary  
As this was a healthcare facility, there was good filtration which resulted in very low levels of 
particulate matter indoors.  We only had one working ultra‐fine particle monitor and therefore 
do not have co‐located indoor and outdoor concentrations.  Both indoor and outdoor levels 
were measured, although for different time periods, and indoor levels were lower than outdoor 
levels.  There was only one functioning aethalometer for this building and therefore 
comparisons could not be made for black carbon measurements.  At this point in the project, 
multiple stages of the impactor were used, and thus PM2.5 and PM10 measurements were 
summed from multiple stages.  PM2.5 I/O ratio was 0.8 and 0.9 for PM10. We added 
concentrations from multiple impactor stages to obtain PM2.5 and PM10 concentrations and are 
not very confident of these values.  

Air Exchange Summary 
There were two rooftop units in this building.  During the pilot, in addition to measuring whole 
building ventilation using steady state PFT concentrations, tracer decay methods using SF6, and 
CO2 equilibrium methods, we also conducted measurements using a step‐up method using SF6 
concentrations.    We were able to measure total mechanically supplied flows using the TRAMS 
system. We were able to measure the total outdoor air flow using the Duct Blaster.  The fraction 
of outdoor air was also determined.  The measured whole building ventilation rates varied 
between 0.43 and 1.27 (hr‐1), depending upon the measurement method. 
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Building 2 
This building is a grocery store located in suburban Contra Costa County, part of the North 
Coast region. This is single story medium‐sized building that is approximately 50,000 sq. ft. It 
was studied on January 30, 2009. Construction was completed in 2008. The building is primarily 
one open undivided space with 17 grocery aisles, a fresh fruit and vegetable section, a floral 
section, a refrigerated section for milk products and meats, and a wine section.  Also, this site 
has a juice vendor, a bank, a sushi restaurant, a bakery, a deli and a coffee vendor within the 
open space. There was a wood burning oven for cooking bread and pizza.  The floor was 
primarily tile. The building occupancy varied between 50 to 100 customers and employees 
throughout the day.  The mean temperature in one location was below the ASHRAE comfort 
standard, but this is not unexpected as food needs to be kept cool. 

VOC Summary    
This building had concentrations in the top 25th percent of the distribution of indoor 
concentrations for our set of buildings for the following compounds: n‐hexane, carbon 
tetrachloride, chloroform, benzene, toluene, styrene, 2‐butoxyethanol, d‐limonene, phenol, and 
α-terpineol.  Chloroform was particularly elevated which is likely the result of the use of water 
in the space, as related to the food preparation occurring on site.  The concentrations for d‐
limonene and 2‐butoxyethonol were also particularly high, likely due to cleaning activities 
related to the food preparation and hygiene in the space 

PM Summary 
Indoor concentrations of particulate mass were slightly lower than outdoor levels.  While the air 
handlers were very efficient, the doors were frequently open in this space due to customer flow 
possibly introducing air from outdoors.  Also, cooking is done on‐site which may increase 
indoor levels.  Black carbon levels were lower indoors than outdoors.  We only had one 
working ultrafine monitor which was placed indoors.  At this point in the project, multiple 
stages of the impactor were used, and thus PM2.5 and PM10 measurements were summed from 
multiple stages.  PM2.5 I/O ratio was 1.2 and 0.9 for PM10. We added concentrations from 
multiple impactor stages to obtain PM2.5 and PM10 concentrations and are not very confident of 
these values.  

Air Exchange Summary  
During the pilot, in addition to measuring whole building ventilation using steady state PFT 
concentrations, tracer decay methods using SF6, and CO2 equilibrium methods, we also 
conducted measurements using a step‐up method using SF6 concentrations.    We were not able 
to measure total mechanically supplied flows using the TRAMS system as we did not have 
sufficient CO2. We were able to measure the total outdoor air flow using the Duct Blaster.  We 
were able to use the CO2 and SF6 method to measure the fraction (percent) of outdoor air 
supplied.  There were six rooftop units at this location.  The measured whole building 
ventilation rates varied between 0.82 and 1.15 (hr‐1) depending upon the method. 
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Building 3 
This building is used as an office space and also provides automobile services related to the 
business.  The building is located in an industrial area of Alameda County, part of the North 
Coast region. This is a single story small building that is approximately 1,700 sq. ft, and 
construction was completed in 1980. It was studied on February 20, 2009. In 2005, the building 
had major internal renovations. The number of office spaces were reduced and better access to 
the attached warehouse was provided as the new business owners needed to go between the 
warehouse and office space.  Vehicles were stored in the attached warehouse space. This 
renovation reduced the occupancy; therefore the HVAC system was altered accordingly. The 
floor was primarily carpeted.  

VOC Summary 
This building had concentrations in the top 25th percent of the distribution of indoor 
concentrations for our set of buildings for the following compounds: n‐hexane, methylene 
chloride, benzene, trichloroethylene, ethylbenzene, m/p‐xylene, o‐xylene, 2‐butoxyethanol, 
decanal, α‐terpineol, and acetone.  Many of these compounds are consistent with sources 
related to automobile services.   

PM Summary   
 In this building, we only had one indoor measurement location.  As we had three MetOnes, we 
placed a second MetOne on the roof for comparison with the street level data.  We note that for 
this building there were significant differences between the roof and outdoor locations, 
particularly in the afternoon. At this site, there was consideration automobile activity in the 
afternoon within 10 feet of the sampler.  Indoor PM levels were very similar to outdoor levels.  
Indoor and outdoor concentrations of black carbon were very similar.  There was still only one 
ultrafine, which was placed indoors for the morning and outdoors for the afternoon.   Levels 
were higher indoors than outdoors.  For this building, we only measured PM2.5 finding an I/O 
ratio of 2.7. 

Air Exchange Summary 
There were 2 rooftop units at this facility.   In this building, we were able to measure and 
calculate the whole building ventilation rates using three methods.  We did not perform the 
step‐up because the ventilation systems were not on continuously as needed for a step‐up 
measurement.  We were able to measure mechanically supplied air using the TRAMS system. 
We were able to measure the total outdoor air flow using the Duct Blaster. The whole building 
ventilation rates varied between 0.95 and 0.99 (hr‐1), which were very consistent.   
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Building 4 
 This is a public assembly building located in urban Alameda County, part of the North Coast 
region. This is a two story medium‐sized building that is approximately 12,000 sq. ft.  It was 
studied on February 27, 2009. Construction was completed in 1985. It is a multi‐purpose 
building. The first floor is comprised of small offices, a waiting room and two large spaces used 
for public assembly. There are small offices, a conference room, and a kitchenette on the second 
floor. The occupancy of the building depends on the day of the week and community health 
program schedule. The floor was primarily carpeted.   

VOC Summary 
This building had concentrations in the top 25th percent of the distribution of indoor 
concentrations for our set of buildings for the following compounds: methylene chloride, 
toluene, D5‐siloxane, naphthalene, and α‐terpineol. 

PM Summary 
The indoor levels are lower, but not significantly lower, than outdoor levels. We have results 
from all three aethalometers for this building, and saw much higher values on the rooftop than 
the outdoor concentrations, with the indoor concentrations being similar to the outdoor levels. 
The ultrafine particle monitors were both available and we measured a higher level in the 
indoor environment, with one peak exceeding 40,000 particles/cm3.  The sampler was located on 
the first floor near the microwave, coffee pot, fax, and photocopy machines.  At this point in the 
project, we added concentrations from multiple impactor stages for PM10 and are not very 
confident of these values.  The I/O ratios for PM2.5 were 0.8 and 1.0, while for PM10 they were 0.6 
and 0.8. 

Air Exchange Summary 
There where major HVAC renovations in 2007 and 2008 because the building’s original use was 
for separate businesses (i.e. a tanning salon and a pizza parlor). This site had 9 rooftop units, 
which were mainly different models that had been installed by a number of different HVAC 
contractors in various attempts to improve temperature regulation.  We note that there was one 
portion of the building that was used by a different tenant, and there was one rooftop unit that 
clearly supplied air to this space.  There was a second rooftop unit that field staff thought 
served the other space, but may have served the space we were studying, but as there were so 
many ducts, it could not be clearly established.  Measurements were not made on this unit as it 
most likely served the other space.  In this building, we were able to measure and calculate the 
whole building ventilation rates using two methods (steady state and tracer decay).  The CO2 
concentrations never reached a steady state concentration.  We were unable to use the SF6 step‐
up method because this building had nine air handlers supplying outdoor air ‐ a balanced SF6 
injection into all of these systems was not feasible.  Also, the step‐up requires continuous and 
constant operation of the AHU, which was not the operating mode for this building.  We were 
able to measure 7 of 9 units for mechanically supplied flows using the TRAMS system. The two 
AHU that we did not measure were most likely used for the space we did not study.  We were 
able to measure the total outdoor air flow of all 9 AHU on the roof using the Duct Blaster and 
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total air flow was summed both for all 9 units, and for the 7 units thought to be supplying the 
studied space.  We were unable to use the CO2 method to measure the fraction (percent) of 
outdoor air supplied because of the large number of air handlers.  The measured whole 
building ventilation rates varied between 1.05 and 1.22 (hr‐1).  

 

Building 5 
 This building functions as an office building, and in part of a ‘strip mall’ located in suburban 
Sonoma County, part of the North Coast region.  The space was located on the lower level of a 
small two story building.  The space evaluated is approximately 2,088 sq. ft. It was studied on 
March 6, 2009. The date of construction is unknown from the Phase 1 survey. In 2006, major 
internal renovations were done; merging two offices as one, and the HVAC system was 
updated in 2003. The study space held primarily small offices with one large kitchen area.  The 
building occupancy was low and remained consistent at six employees until the end of the 
work day when additional workers arrived. The floor was primarily carpeted. In one of the two 
locations, the temperature exceeded the level in the ASHRAE 55 comfort standard.  However, 
that location was a small storage area with a photocopy machine, not regularly occupied by 
employees and thus the increased temperature is not particularly relevant in terms of comfort. 

VOC Summary  
This building had concentrations in the top 25th percent of the distribution of indoor 
concentrations for our set of buildings for the following compounds: toluene, 2‐butoxyethanol, 
1,4‐dichlorobenzene, phenol, naphthalene, α ‐terpineol, diethylphthalate, and formaldehyde.  
The concentration of toluene was above the limit of quantification at one of the two indoor 
locations, but there were no clear sources of this compound in the location. Location 1 was in a 
storage area off the main office area and had higher concentrations for some of the compounds 
while Location 2 was in the back part of the office.  

PM Summary 
Concentrations between indoor and outdoor levels are fairly similar for this building. The filters 
had not been changed in quite some time (if ever).  They were extremely filthy and laden with 
particle grime (in one of the HVAC units the filter had been blown out of its slot, presumably 
because of the large pressure built up by the fan behind the filter). The levels of black carbon 
were the same indoors and outdoors.  There were lower ultrafine levels indoors, with one 
period of elevated concentrations potentially due to an indoor source, potentially the copy 
machine.  At this point in the project, we added concentrations from multiple impactor stages 
for PM10 and are not very confident of these values. The outdoor pump turned off partway 
through the sampling day and thus we do not have I/O ratios. 

Air Exchange Summary 
There were 3 rooftop units.  There were no outdoor air intakes for any of the three units.  In this 
building, we were able to measure and calculate the whole building ventilation rate using three 
methods.  We were unable to use the SF6 step‐up method because this building had no outside 
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air intakes in the HVAC systems. We were able to use the TRAMS system to measure 
mechanically supplied air. The fraction (percent) of outdoor air supplied was not measured 
because there was not outdoor air inlet in the HVAC units on this building. In this building the 
whole building ventilation measures were not in good agreement.  This is possibly because the 
HVAC fans cycled intermittently and no outdoor air supply is provided by the air handlers.   
The measured whole building ventilation rates varied between 0.52 and 1.23 (hr‐1).  

 

Building 6 
This building is used as a retail store and is located in rural Imperial County, part of the South 
Inland region. The building was primarily one story but included a loft that contained an office.  
The building is approximately 9,000 sq. ft., and was constructed in 2003.   This space had an 
open retail area where skateboards, shoes, and clothes were sold and two back rooms, one used 
for silk screening and one for embroidery.  There was no carpet in this building, and floors were 
finished cement.  There was visible dust on the floors.  It was studied on May 18th, 2009.  We 
found no outside air inlets on any of the rooftop units, even the unit that supplied air to the 
room where silk screening was done.   Additionally, in an attempt to provide local ventilation 
to the silkscreen work area, the occupants had extended the return duct from that room’s AHU 
to a hood over the worktable. The benefit of this measure is questionable since the return air 
would simply be re‐circulate to the room through the AHU supply.  The silk screen room had a 
strong odor, suggesting a source of contaminants. The silk screen room was separated from the 
rest of the store by a door that was kept closed the majority of the time. Additionally, the silk 
screen room air handler did not transfer air to the remainder of the store.  Indoor Location 2 
was closer to the silk screen room.  Customers began to patronize the store at about 2:00 PM, 
with an average of 10‐12 customers being at the store at any time.  In both locations, the 
temperature was warmer than the upper bound of the ASHRAE 55 comfort standard for the 
winter season, but was within the range for the summer region.  As it was warm outside, it is 
more appropriate to use the summer range for this building.   

VOC Summary 
This building had concentrations in the top 25th percent of the distribution of indoor 
concentrations for our set of buildings for the following compounds:   benzene, toluene, ethyl 
benzene, m/p‐xylene, o‐xylene, styrene, naphthalene, chloroform, TCE, PCE, 1,4‐dcb, α ‐
terpineol, diethylphthalate, formaldehyde, acetaldehyde, hexanal, octanal, benzenaldehyde, 
nonanal, decanal, methylene chloride, n‐hexane, α ‐pinene, d‐limonene, 2‐butoxy ethanol, D5‐
siloxane, phenol, TXIB, and acetone. The concentration of n‐hexane, toluene, TCE, hexanal,  α ‐
pinene, d‐limonene, octanal, nonanal, decanal and diethylphthalate were particularly high 
compared to other buildings in our distribution. Indoor Location 1 was furthest away from the 
silk screen room in the women’s clothing section. Indoor Location 2 was closer to the silk screen 
room and tended to have higher concentrations. It is likely that the silkscreen process was a 
source of many of these compounds.   
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PM Summary 
The I/O ratio measured gravimetrically for PM2.5 was 0.16 and was 0.60 for PM10.  Outdoor 
levels of both PM2.5 and PM10 were high outdoors, measured as 35.6 μg/m3 and 38.3 μg/m3, 
respectively.  We note that the o‐ rings too seal the stages were too large, especially given the 
high temperature, and therefore a good seal was not maintained and thus we are somewhat 
uncertain of these data.  There were two peaks of indoor PM2.0, one in the morning and one in 
the afternoon.  Concentrations were higher at Indoor Location 1, which was in the clothing 
section, whereas Indoor Location 2 was behind the counter and saw less foot traffic.  The 
afternoon peak is potentially due to the increase in customers during that time period. Ultrafine 
concentrations were also higher indoors for this building.  There was a slight decrease in the 
black carbon concentration indoors as compared to outdoors.   

 
Air Exchange Summary 
The whole building air exchange rate differed by all measurement methods, varying between 
0.12 and 0.42 (hr‐1).  The tracer decay measurement, which resulted in an air exchange rate of 0.4 
(hr‐1) is probably the best measure in this building.  There was no outdoor air mechanically 
supplied for this building.  There were 8 rooftop units.  The TRAMS method could not be used 
for this building.   

 

Building 7 
This building contains a gas station/convenience store and is located in rural Riverside County, 
part of the South Inland region. This one story small convenience store is approximately 3,600 
sq. ft. and was constructed in 2004.  This space had four isles of food and miscellaneous items.  
Along two walls were refrigerators for refreshments. The other wall had fountain drink 
dispensers and hot ovens to keep the food warm. The bathroom door is painted once a week 
due to graffiti. There was no carpet in this building, and flooring was finished cement and tile.  
It was studied on May 19th, 2009.  Only 1 of the 2 rooftop units was operated, as the thermostat 
was set such that there was never a demand for the second unit.  In addition to the gas pumps, 
there was a propane filling station outside, which had a noticeable release at one point during 
the day.  The temperature was warmer than the upper bound level of ASHRAE 55 comfort 
standard for the winter season, but was within the range for the summer.  As it was warm 
outside, it is more appropriate to use the summer range for this building.   

VOC Summary 
This building had concentrations in the top 25th percent of the distribution of indoor 
concentrations for our set of buildings for the following compounds:   benzene, octanal, 
benzaldehyde, nonanal, decanal, methylene chloride, and acetone.  However, there is some 
concern with the methylene chloride concentration for this building as there was some 
contamination related to methylene chloride during this time period of the project. 
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PM Summary 
There was a peak of ultrafine particles inside in the afternoon.  We speculate that this was 
potentially a cleaning event as the building owner commented that he did need to clean his 
restroom frequently.  For PM2.0, indoor and outdoor levels tracked each other, likely due to the 
door frequently being open.  This was also the case for the black carbon concentrations.  The I/O 
ratio measured gravimetrically for PM2.5 was 1.1, with levels being high both indoors and out, 
with concentrations of 21.4 μg/m3 and 19.4 μg/m3, respectively. We note that the O‐rings that 
seal the stages were too large, especially given the high temperature, and therefore a good seal 
was not maintained, thus we are somewhat uncertain of these data.   We were unable to 
measure outdoor PM10 levels in this location.       

 
Air Exchange Summary 
The air exchange was relatively high as the door was open with customers going in and out 
most of the day.  The air exchange rate differed by the various measurement methods, varying 
between 0.75 and 2.3 (hr‐1).  T tracer decay measured using the collected SF6 samples gave an air 
exchange rate of 2.0 (hr‐1). We note that there were two rooftop units, and only one was 
operating on this day because, as noted above, the thermostat setpoint was set too high to call 
for cooling.  The TRAMS method and Duct Blaster measurements were conducted on the 
operating unit.   

 

Building 8 
This building is a religious worship center in suburban Solano County, located in the North 
Inland region. This one story building was built in two phases. In 1979, the first portion was 
built and included only a furnace. There was an addition in 1989, which included a rooftop air 
conditioning unit. The building is 12,000 square feet and mainly has carpeted floors.  It was 
studied on June 2nd, 2009. The building primarily used natural ventilation. Much of the time we 
were on site, the doors were open in the dining area.  The two sections of the building, one with 
mechanical ventilation and the other without, were separated by a door that was closed while 
we were there, thus not allowing mixing of air from one region to the other.  One of the sample 
locations, the common space and/or dinner area, was in the process of a large cleaning session. 
The odor of cleaning products was apparent. This room had all the doors and windows open to 
use natural ventilation. Indoor Location 2 was located in the area that was being cleaned. Indoor 
Location 1 was located in the other portion of the building that was not as well ventilated.  
There was a junior high school across the street and the children came to the religious center 
before school for breakfast and after school as a safe location where they could study, socialize, 
and engage in other activities.  In both locations, the temperature was cooler than the lower 
bound of ASHRAE 55 comfort standard for summer.  However, it was within the range for 
winter and it was a cool day and thus the winter temperature range is likely appropriate.  There 
was significant outdoor air flow through the building which likely resulted in this cool 
temperature. 
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VOC Summary  
This building had concentrations in the top 25th percent of the distribution of indoor 
concentrations for our set of buildings for the following compounds:  1,4‐dcb and 2‐butoxy 
ethanol.   

PM Summary  
We observed high levels of ultrafine and PM2.0 in the morning, likely a result of the cleaning that 
occurred in the morning.  The black carbon concentrations were similar between the indoor and 
outdoor locations, likely a result of the natural ventilation.  The vacuum cleaner that they used 
was an older model and may have re‐suspended particles.  There were high ultrafine particle 
levels outdoors in the afternoon, possibly a result of cars idling while parents were picking up 
their kids who had gone to the church after school.   The PM2.5 I/O ratios were 1.3 and 2.1. The 
PM10 I/O ratios were 1.7 and 0.6.  The resulting indoor levels of both PM2.5 and PM10 were high 
at the indoor location where cleaning was being conducted, measured as 17.2 μg/m3 and 33.1 
μg/m3, respectively.   

Air Exchange Summary 
The sliding doors were left open and the portions of the building near the doors had high air 
exchange, while the interior portions of the building had much lower ventilation rates.  This 
was apparent in range of values measured for the air exchange rate between the Mirans located 
in different portions of the building.  Using the tracer decay, the estimated flows varied from 
981 – 4,018 cfm, with an average air exchange rate of 1.0 (hr‐1).  There was a range of air 
exchange rates between the methods as well, varying between 0.49 and 1.0 (hr‐1).  There was no 
outdoor air mechanically supplied for this building from two rooftop units.  The TRAMS 
method was conducted at this site, although we note that the air handler was not on except for 
the time period field staff turned it on to conduct TRAMS measurements.   

 

Building 9 
This building is used as a florist and is located in suburban San Bernardino County, part of the 
South Inland region. The store is in a single story small building, approximately 1,000 sq. ft., 
constructed in 1978.  This space has an open retail area with a back office and refrigerator to 
store floral arrangements. It has mainly carpeted floors.  It was studied on June 30th, 2009. The 
HVAC filter was located behind the return grille.  The back door was open slightly during the 
whole day to allow access for a power cord for the outside monitors.  In addition, it was 
frequently opened for study staff to go in and out.  During the first site visit, (the planning visit, 
rather than the sampling visit), spray paints were heavily applied on the flowers as part of the 
commercial process. It is unclear if spray paint was used on the sample day because the SMCB 
field staff remained outside most of the day because the building was small and there was 
limited space. 
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VOC Summary 
This building had measurements in the top 25th percent of the distribution of indoor 
concentrations for our set of buildings for the following compounds:   styrene, 2‐butoxyethanol, 
naphthalene, chloroform, formaldehyde, octanal, benzaldehyde, α‐pinene, and acetone.   

PM Summary 
There were peaks of ultrafine particles in the morning and peaks of PM2.0 in the afternoon.  
Different types of floral preparation work were completed in the morning and the afternoon. 
The I/O ratios measured gravimetrically were 0.7 for PM2.5 and 0.9 for PM10. Levels of PM10 were 
high indoors and outdoors, 33.5 μg/m3 and 35.7 μg/m3, respectively.  The black carbon 
concentrations were lower indoors than outdoors.   

Air Exchange Summary  
The air exchange rate differed by the various measurement methods, and varied between 0.58 
and 1.37 (hr‐1).  Using the tracer decay as measured by the Mirans, an air exchange rate of 1.3 
(hr‐1) was measured.  There was no outdoor air mechanically supplied for this building.  There 
was one rooftop unit and the TRAMS method was completed for this unit. 

 

Building 10 
This building is used as a retail store that sold cabinets, located in Placer County, part of the 
North Inland region. The cabinet shop is located in a one story small building approximately 
2,500 sq. ft., that was constructed in 1983.  It was studied on June 16th, 2009.  This space is 
divided into two regions, the showroom and the warehouse or storage area.  The two regions 
were separated by a doorway that was open during sampling.  This space used natural 
ventilation until the time the store operator determined the outdoor temperature too high for 
natural ventilation to be efficient, and then she turned on the HVAC unit.  The return duct in 
the warehouse/storage area was a simple open duct to the rooftop unit. There were many paint 
and solvent bottles around, all of which were closed. The general odor was of wood, not 
chemicals. The back room was not very tidy. Indoor Location 2 was located in the workspace in 
the back, and Indoor Location 1 was located in the showroom near the front door, the one that 
was open in the morning.   

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds:   
toluene, formaldehyde, octanal, nonanal, decanal, hexanal, α‐pinene, diethylphthalate, 
methylene chloride, n‐hexane, TXIB, and acetone.  Indoor Location 2, the front showroom, had 
higher levels of VOCs than measured in the workspace in the back of the store.     

PM Summary 
I/O ratios as measured gravimetrically greater than 1 in the occupied showroom area and less 
than 1 in the storage area which had no activity. The I/O ratios as measured gravimetrically for 
PM2.5 were 1.23 and 0.98. The I/O ratios for PM10 were 1.9 and 0.92. The indoor PM10 
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concentration in the warehouse area was high, 49.5 μg/m3.  There were high ultrafine particle 
levels in the morning, both indoor and outdoor.  The sampler was located at Indoor Location 1, 
in the workshop area.  The business next door had quite a few trucks coming in and out during 
this time period.     

Air Exchange Summary 
The air exchange rate differed by the various measurement methods, and varied between 0.21 
and 0.62 (hr‐1).  The decay was conducted in the afternoon and reflects the time period when the 
interconnecting doorway between the two regions was shut.  We note that the air exchange was 
likely higher in the morning as the door was open.  The tracer decay method resulted in an air 
exchange rate of 0.66 (hr‐1).  We could not measure mechanically supplied outdoor air as the 
flow rate was below the limit of detection of the Duct Blaster. There were two rooftop units and 
the TRAMS method was conducted on one of them. 

 

Building 11 
This building functions as a Mexican Restaurant and is located in Placer County, part of the 
North Inland region.  It is a single story building, approximately 5,652 sq. ft., and was 
constructed in 2001. This space had three regions, the main eating area, the bar, and the kitchen. 
The flooring was comprised of finished cement and ceramic tiles.  It was studied on June 17th, 
2009.    We were asked to leave the site early due to management concern with the CO2 
injections for the TRAMS measurements.  There were several rooftop units as well as a large 
exhaust fan that was used for the kitchen area.  

VOC Summary 
Concentrations were in the top 25th percentile of this study thus far for the following 
compounds: 1,4‐dcb, octanal, nonanal, decanal, n‐hexane, and d‐limonene.  The 1,4‐dcb 
concentration was quite high, with a higher concentration at Indoor Location 2, which was 
located near the restrooms, the likely source for this compound. 

 
PM Summary 
The I/O ratios as measured gravimetrically for PM2.5 were 0.80 and 0.17. The I/O ratios for PM10 
were 0.57 and 0.59. The real time data for PM2.0 indicated a couple of sharp peaks related to 
customer flow, one at lunch time (Indoor Location 2, which was in the main eating area) and 
one at happy hour (Indoor Location 1, which was in the bar area).    In this building, it is clear 
that the black carbon levels indoor track very well with the rooftop levels, and not at all with 
the outdoor levels which were very variable due to parking lot activity.   Indoor and outdoor 
ultrafine particle concentrations were similar, and somewhat high, throughout the day.  The 
sampler was located at Indoor Location 1, which was in the bar and was near a door to the 
outdoors. 
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Air Exchange Summary 
The air exchange rate was very high, as expected due to the exhaust fan for cooking. The air 
exchange rates varied between the various methods, ranging between 1.6 and 4.7 (hr‐1).  The 
majority of the outdoor air is likely to have entered the space through the rooftop units, as the 
outdoor mechanically supplied air actually exceeded the total air flow rate in the building.  
There were three rooftop units. 

 

Building 12 
This is a healthcare building located in Kern County, part of the Central‐Inland region. It has a 
single story and is approximately 15,000 sq. ft., and was built in 1983.  It was studied on July 
15th, 2009. This space was used for occupational and physical therapy.  Floor covering was a mix 
of concrete, carpet, ceramic tiles, and vinyl flooring. There were small offices bordering the 
atrium of the building which held a pool and gym. The pool had glass walls and a glass roof 
and had a dedicated ventilation and dehumidification system, independent from the rest of the 
building.  We did not include the portion of the building with the pool in study.  This building 
recently had 4 out of 9 of their HVAC units replaced.   Patients were dropped off in the morning 
and they were picked up at three o’clock PM.  During both of these periods large diesel vans 
idled for long periods of time in front of the main entrance to the building. 

 
VOC Summary 
Concentrations were in the top 25th percentile of this study thus far for the following 
compounds: benzene, chloroform, diethylphthalate, decanal, methylene chloride, D5‐siloxane, 
phenol, TXIB, and acetone. D5‐siloxane and diethylphthalate were particularly high in this 
building.  Concentrations were higher at Indoor Location 1, which was similar to a gym and 
had a number of people in it, while Indoor Location 2 was a conference room, with lower 
occupancy. 

 
PM Summary 
The outdoor location had higher PM2.0 levels in the morning, likely due to diesel trucks idling 
nearby this location in the morning.  The levels of the smallest size fraction, 0.3 – 0.5 μm, were 
higher for Indoor Location 1, which was near the doors to the outside.  The I/O ratios as 
measured gravimetrically were much lower than 1. The I/O ratios for PM2.5 were 0.40 and 0.46. 
The I/O ratios for PM10 were 0.33 and 0.25. Outdoor levels of both PM2.5 and PM10 were high 
outdoors, measured as 20.4 μg/m3 and 69.4 μg/m3, respectively.  High PM concentrations are 
typical for the Central Valley.  Outdoor ultrafine concentrations were extremely high in the 
morning, likely as a result of the diesel trucks.  The ultrafine monitor was at Location 2, a 
conference room near the front of the building, and showed significantly lower levels than 
found outdoors.   
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Air Exchange Summary 
The air exchange rate differed by the various measurement methods, and ranging between 0.38 
and 0.95 (hr‐1).  The tracer decay method resulted in an air exchange rate of 0.95 (hr‐1).  The 
measured outdoor air supplied was about 1,200 cfm, which was higher than the whole building 
ventilation as measured by the PFT’s (770 cfm), but about the same as for the SF6 decay methods 
(1,700 cfm).  Suggests either that the AHU’s were supplying close to 100% outside air or there 
was significant natural ventilation in the building.  But the measurements of percent outside air 
varied from a low of 3% to a high of 38% with an average of 18%. There were 12 rooftop units.  
The CO2 concentration at the 95th percentile (1092 ppm) exceeds the nominal Title 24 value of 
1000 ppm, and the level exceeded 900 ppm for the majority of the day.      

 

Building 13 
This is an office building  located in Fresno County, in the Central‐Inland region. It is a single 
story building that is approximately 2,900 sq. ft., constructed in 1995.  It was studied on July 
16th, 2009. This space is connected to a warehouse, which was not including in the sampling. It 
had mainly carpeted floors.  We noted that the filters in the HVAC unit had considerable 
loading with particulate matter.  The filters were located behind the return grille inside the 
occupied space, rather than in the rooftop units.  

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds:  m/p‐
xylene, styrene, TCE, benzaldehyde, o‐xylene, 1,4‐dichlorobenzene, phenol, decanal, methylene 
chloride, d‐limonene, and 2‐butoxy ethanol.  The compounds d‐limonene and decanal had 
particularly high concentrations. 

PM Summary 
Outdoor levels had a number of peaks, both for ultrafine particles and PM2.0.  Trucks associated 
with the business were often idling in front of the building.  The I/O ratios as measured 
gravimetrically for PM2.5 were 0.63 and 0.67. The I/O ratios for PM10 were 0.48 and 0.44.  
Outdoor levels of both PM2.5 and PM10 were high outdoors, measured as 26.4 μg/m3 and 85.7 
μg/m3, respectively.  The indoor levels were also high even though there was significant 
filtration through the building shell.  PM2.0 levels were higher at Indoor Location 1, which was 
closer to the entrance of the building and the doors leading to the warehouse, near to there was 
significant foot‐traffic.  In addition to in the Central Valley, which typically has high levels of 
PM, this building was located in a very dry, dusty area, and so the high levels of outdoor PM 
are not unexpected.  

  

B-15 



Air Exchange Summary 
There were two rooftop units, neither of which supplied outdoor air to this building.  The tracer 
methods for measuring whole building ventilation were consistent, ranging from 0.6 to 0.7 
(hr‐1), with a lower value for CO2, considered less accurate. The TRAMS method was completed 
on this building. 

 

Building 14 
This is an office building located in Fresno County, part of the Central‐Inland region. It is a 
single story medium sized building is approximately 12,000 sq. ft., and was constructed in 1990.  
The flooring was mainly carpet.  It was studied on July 23rd, 2009.    

VOC Summary   
Concentrations were in the top 25th percentile of this study for the following compounds:  
styrene, naphthalene, TCE, PCE, m/p xylene, α‐pinene, o‐xylene, 1,4‐dichlorobenzene, decanal, 
acetaldehyde, hexanal, methylene chloride, D5‐siloxane, and phenol. The compound D5‐
siloxane was above quantification range for both indoor locations.  This office had a large 
number of people. Since D5‐siloxane is found in personal care products, the occupants may be 
the source of this compound.   

 
PM Summary 
There was a peak in the ultrafine particle concentration in the morning which exceeded 50,000 
particles/cm3.  The ultrafine particle monitor was located near the photocopier and there was 
considerable photocopying and being conducted in the morning.  For larger particle size 
fractions, indoor levels were lower than outdoor levels, with I/O ratios measured 
gravimetrically being 0.71 and 0.73 for PM2.5 and 0.46 and 0.69 for PM10.  The PM10 levels were 
higher at Location 2, which was near the copy machine while Location 1 was in the office area.  
The levels of black carbon were lower indoors than outdoors.   

 
Air Exchange Summary 
The air exchange rates were fairly consistent by the various measurement methods, and ranging 
between 0.43 and 0.56 (hr‐1).    There were 12 rooftop units.  The ducting and HVAC rooftop 
units were renovated a few months prior to the study date. There were many identical rooftop 
HVAC units at this building. Each HVAC unit had a flap style pressure relief damper in the 
return ductwork just before it entered the unit. Most of the flaps were working properly. The 
units were designed not to allow outdoor air to enter the units.  However, on several units the 
flap was bent and twisted and did not close properly, allowing outside air to enter the unit 
when the fan was running. This outside air flow into the unit was measured with a Duct Blaster 
and listed it under “mechanically supplied outdoor air.”  The CO2 concentration at the 95th 
percentile (1089 ppm) exceeds the nominal Title 24 value of 1000 ppm, and the level exceeded 
900 ppm for the majority of the day. 
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Building 15 
This is an office and is located in Fresno County, part of the Central‐Inland region. It is a single 
story building approximately 12,635 sq. ft., built in 1990.  It was studied on July 24th, 2009.   Its 
floors were had mainly carpeted.  There were 14 rooftop units.  This space was not densely 
occupied.  The HVAC system recently had its annual inspection by the site’s HVAC contractor. 
Also, the HVAC control system was replaced within the last year to meet the occupancy 
demands of the building.  Specifically, one portion of the building is designated for large 
meetings and is not used frequently; the building operator wanted to be able to turn off the air 
handler for this section if it was not in use.   In one of the two locations, the indoor temperature 
was cooler than the lower bound of the summer ASHRAE 55 comfort standard.  

VOC Summary 
This building had concentrations in the top 25th percent of the distribution of indoor 
concentrations for our set of buildings for the following compound: phenol, formaldehyde, and 
acetaldehyde.   

PM Summary 
I/O ratio was less than 0.5 by the gravimetric method.  Real time methods also indicated 
effective PM filtration and no indoor sources.  The I/O ratios for PM2.5 were 0.43 and 0.49. The 
I/O ratios for PM10 were 0.28 and 0.29. Outdoor levels of both PM2.5 and PM10 were high, 
measured as 13.9 μg/m3 and 38.2 μg/m3, respectively.  PM levels tend to be high in the Central 
Valley and so the high outdoor levels are not unexpected.  Black carbon levels were also lower 
indoors. 

Air Exchange Summary 
There was mechanically supplied outdoor air.  The air exchange rate differed by the various 
measurement methods, ranging between 0.54 and 0.93 (hr‐1).  Using the slope of the tracer decay 
as measured by the Mirans, an air exchange rate of 0.83 (hr‐1) was measured. There were 14 
rooftop units.  The TRAMS method was only conducted on a portion of the building.  The 
mechanically supplied outdoor air as measured with the Duct Blaster is consistent with the total 
outdoor air for the building. 

 

Building 16 
This building is used as office space and is located in Riverside County, part of the South‐Inland 
region. It was studied on August 6th, 2009. The study space located on the second floor (of a two 
story building) is approximately 1,500 sq. ft. and the building was constructed in 1983.  The 
flooring was mainly carpet.  It was sampled on August 6th, 2009.   In 2006, the building had a 
major renovation, specifically, two independent offices were combined into one large office. 
Also, the HVAC unit was replaced relatively recently (the building operator knew this had 
occurred in the last two years but was not able to provide more specific information). We could 
not find the air handler and determined it was likely to be located in the ceiling plenum. Indoor 
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Location 1 was located near the photocopy machine. On the sampling day, the streets 
surrounding the building were being re‐surfaced. 

VOC Summary   
Concentrations were in the top 25th percentile of this study for the following compounds: n‐
hexane, o‐xylene, benzene, toluene, ethylbenzene, m/p‐xylene, styrene, naphthalene, α‐
terpineol, diethylphthalate, formaldehyde, acetaldehyde, hexanal, octanal, benzaldehyde, 
decanal, α‐pinene, d‐limonene, 2‐butoxy ethanol, D5‐siloxane, phenol, TXIB, and acetone. 
Benzene, m/p‐xylene, 2‐butoxy ethanol all had particularly high levels.  D5‐siloxane was above 
the quantification range.  There were no clear VOC/ALD sources in the space other than a few 
paint cans that appear to have been left after the space was most recently painted.  One possible 
explanation is that cigarette smoking may have occurred while field staff left for lunch.  This 
would be consistent with the high VOC concentrations and the high indoor ultra‐fine 
concentrations during the lunch hour as noted below.  Unfortunately, this theory cannot be 
confirmed.   

PM Summary 
There was a lunchtime peak of ultrafine particles but we do not know the cause but speculate 
that it may have been related to cigarette smoking.  The I/O ratios measured gravimetrically for 
PM2.5 were 0.29 and 0.6 and the ratios for PM10 were 0.50 and 0.20.  There were higher 
concentrations at Indoor Location 2, which was in the manager’s office which also served as a 
conference area.  The black carbon concentrations indicate efficient filtration of particles of 
outdoor origin.  The graph of PM2.0 concentration indicates some concentration increases both 
indoors and outdoors in the morning.     

Air Exchange Summary 
No outside air was supplied mechanically by either of the two rooftop units. The air exchange 
rate differed by the various measurement methods, and ranged between 0.21 and 0.40 (hr‐1). The 
tracer decay as measured by the Mirans had an air exchange rate of 0.4 (hr‐1).  In the afternoon, 
the CO2 concentrations exceeded 1100 ppm even at the 50th percentile, with average value of 
over 1300 ppm.  This building exceeded CO2 levels as recommended in Title 24, indicating low 
air exchange relative to occupancy.   

 

Building 17 
This building functions as an Italian Restaurant in Riverside County, the South‐Inland region. It 
is in a single story building located within a strip mall.  It is approximately 2,100 sq. ft., is 
mainly carpeted, and was constructed in 1989.  It was sampled on August 7th, 2009.  The owner 
added an HVAC unit in 2007. One of the rooftop ventilation units was a swamp cooler.   

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds:  
toluene, chloroform, TCE, diethylphthalate, acetaldehyde, hexanal, nonanal, α‐pinene, d‐
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limonene, D5‐siloxane, and acetone. The compound D5‐siloxane was above quantification 
range. This compound is found in personal care products and the restaurant had a large 
number of customers during the sampling period which may had resulted in the high levels.  

PM Summary 
Definite PM sources were evident in the building, with ultrafine sources being strongest in the 
morning while food was being prepared in the kitchen.  The sampler was located in Indoor 
Location 2, and levels exceeded 60,000 particles/cm3.  PM2.0 sources were greatest in the middle 
of the day when the restaurant had the greatest number of customers for the lunch period. The 
I/O ratios as measured gravimetrically were 0.85 and 1.9 for PM2.5 and were 0.95 and 1.3 for 
PM10. Indoor levels of both PM2.5 and PM10 were high at Indoor Location 1, in the kitchen, 
measuring 18.0 μg/m3 and 35.0 μg/m3, respectively.   The Aethalometer data indicate a ratio of 
less than 1, such that filtration of outdoor particles was occurring.  The impactor was not co‐
located with the MetOne in the customer area, Indoor Location 2, but was in a different portion 
of the customer area.  

Air Exchange Summary 
The air exchange rate was fairly high, as expected for a restaurant.  The air exchange rate using 
PFTs (6.46 hr‐1) was higher than measured by the tracer decay method using the Mirans (2.64 hr‐
1).  This is likely due to the fact that the air exchange rate was significantly greater in the kitchen 
than the rest of the building, and the PFT method included the kitchen whereas we did not 
place any of the Mirans in the kitchen. Also, the CO2 concentration in the kitchen was very low 
(~475 ppm) compared to the dining area (maximum about 1,100 ppm).  The CO2 concentration 
at the 95th percentile in the kitchen exceeds the nominal Title 24 value of 1000 ppm.  There were 
three rooftop units.   

 

Building 18 
This building is used as a gym and in Riverside County, part of the South‐Inland region. This 
two story building is approximately 33,037sq. ft., and was constructed in 1983.  It had an 
outside pool.  There was a separate physical therapy office inside the building that used the 
same ventilation that was not included in our measurements. There were several rooms with 
different purposes (i.e. kick boxing, cardio class, weight lifting, and yoga). It was studied on 
August 8th, 2009.     There were a medium number of occupants.  The electrical wiring on the 
roof was poorly maintained.  Most of the units on the roof had no OA inlet. Some of the units 
were covered with insulation on the outside of the ducts.  In one of the two locations, the 
temperature exceeds the upper bound of the summertime level in the ASHRAE 55 comfort 
standard. 

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds:  
ethylbenzene, methylene chloride, m/p‐xylene, o‐xylene, naphthalene, decanal, 1,4,dcb, 
diethylphthalate, acetaldehyde, nonanal, D5‐siloxane, and TXIB. For both indoor locations the 
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compound D5‐siloxane was above quantification range, again likely due to the large number of 
people and their use of personal care products by people showering and getting ready for their 
day after work out. The concentrations of TXIB and diethylphthalate were also particularly 
high.  The diethylphthlate concentrations were likely explained by use of personal care 
products. 

PM Summary  
The I/O ratios as measured gravimetrically for PM2.5 were 0.59 and 0.51. The I/O ratios for PM10 
were 0.16 and 0.43. The real time data showed lower indoor concentrations for all size fractions.  
However, there was one afternoon peak of PM2.0 at Indoor Location 2 that is not explainable.   

Air Exchange Summary 
The air exchange rate differed by the various measurement methods, and ranged between 0.14 
and 0.30 (hr‐1).  Using the tracer decays from the Mirans, an air exchange rate of 0.30 (hr‐1) was 
measured. There were 14 rooftop units. 

 

Building 19 
This building is used as office space and is located in Sonoma County, part of the  North‐Coast 
region. This single story building is approximately 2,000 sq. ft., and was constructed in 2006. It 
was studied on August 27th, 2009.  It was located within a strip mall. The flooring was a mix of 
ceramic tiles and carpet.  The single indoor location was located near the photocopy machine.  
The building was cooler than recommended wintertime ASHRAE 55 comfort standard. There 
was considerable variability in the temperature between various offices in the building and 
there was no clear explanation for this.   

VOC Summary 
This building was fairly new and had a relatively low AER.  Concentrations were in the top 25th 
percentile of this study for the following compounds:  carbon tetrachloride, chloroform, α‐
terpineol, formaldehyde, acetaldehyde, hexanal, octanal, benzaldehyde, α‐pinene, phenol, and 
acetone. The compound α‐pinene was particularly high. 

PM Summary 
There were high levels of ultrafine in the morning, at a location close to the Photo copy 
machine.  There was a significant amount of copying and other office prep work occurring in 
the morning.  The I/O ratio for PM2.5 was 0.86 and 1.0 for PM10. 

Air Exchange Summary 
There was only one rooftop unit (RTU) and it was in excellent condition. This building did not 
have mechanically supplied outdoor air.  We were unable to obtain consistent results with 
TRAMS.  As a result, total mechanically supplied air was measured using the balometer, which 
did obtain consistent results.  The air exchange rate differed by the various measurement 
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methods, and ranged between 0.14 and 0.53 (hr‐1).  Using the tracer decay from the Mirans, an 
air exchange rate of 0.53 (hr‐1) was measured.  

 

Building 20 
This building is used as a retail space in Alameda County, part of the North‐Coast region.  The 
store sold water filtering supplies as well as selling water to individuals who brought in their 
own containers.   The store was one story and was within a strip mall. It was approximately 
1,500 sq. ft and was constructed in 1992.  There was a grocery store next door, and there was a 
donut shop, dry cleaners, and restaurants nearby. It was off a main street with continuous 
traffic.  The flooring was primarily concrete, with some carpeting. It was studied on Sept 15th, 
2009. The front door was open the entire day.  The store owners posted a sign indicating that 
workers should not turn on the air conditioning.  People were smoking just outside the front 
door for significant portions of the day.  Additionally, one of the workers in the store was a 
frequent smoker.  There was considerable foot traffic throughout the day in the store.  Indoor 
Location 2 was near the front door and Indoor Location 1 was located in the back of the store. In 
both of the locations, the temperature was warmer than the upper bound of the ASHRAE 55 
summertime comfort standard, most likely because it was a warm day and they relied on 
natural ventilation. 

VOC Summary  
This building had concentrations in the top 25th percent of the distribution of indoor 
concentrations for our set of buildings for the following compounds: PCE and carbon 
tetrachloride.  Indoor Location 1 had higher concentrations and was in the back, and tended to 
have the door shut, while Indoor Location 2 was in the main customer area which was better l 
ventilated. 

PM Summary 
There was little filtration of the outdoor particles due to the open door.  The I/O ratios measured 
gravimetrically for PM2.5 were 1.24 and 1.16. The I/O ratios for PM10 were 1.26 and 1.08. 

Air Exchange Summary 
Although we were able to measure outdoor mechanically supplied air, the one rooftop unit was 
actually kept off the majority of the day, and was only on while we were measuring air flows.  
The whole building air exchange rates were high since the doors were open most of the day.  
The air exchange rate differed by the various measurement methods, and ranged between 1.7 
and 2.6 (hr‐1).  Using the tracer decay from the Mirans, an air exchange rate of 2.6 (hr‐1) was 
measured.   
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Building 21 
This is a government building in San Diego County, part of the South‐Coast region. This one 
story building was constructed in 1999 and used to be a grocery store warehouse.  It was 
studied on September 23rd, 2009.   It has subsequently been converted to office space. There 
were two offices in the building, and we sampled only one of them.  The office we sampled 
occupied 10,000 sq. ft. There were multiple RTUs, some which had their outside air inlets 
blocked by metal plating. This office was along a freeway and a main street with high traffic. 
There were always idling cars outside near the outdoor sampling location and building. There 
was also a gas station adjacent to the building that was operated by the tenant. It was located 
within 20 feet of the outside location.  A considerable amount of cleaning was done in this 
facility.  There was a cleaning event in the afternoon.  In one of the two locations, the 
temperature was below the lower limit in the ASHRAE 55 Standard summer comfort range.  
The outdoor temperature was warm at this location. 

VOC Summary  
Concentrations were in the top 25th percentile of this study thus far for the following 
compounds:  carbon tetrachloride, TCE, PCE, octanal, and benzaldehyde.  Concentrations for 
D5‐Siloxane were particularly high, likely due to the dense occupancy.  Concentrations were 
higher at Indoor Location 1, an area that was constantly cleaned.  

PM Summary 
The I/O ratios as measured gravimetrically for PM2.5 were 0.85 and 0.70. The I/O ratios for PM10 
were 0.65 and 0.46.  Outdoor levels of both PM2.5 and PM10 were high, measuring 12.4 μg/m3 and 
36.7 μg/m3, respectively.   There was a peak of ultrafine particle concentrations indoors in the 
afternoon which may have occurred due to indoor chemistry reactions from the cleaning event.  
Overall, however, ultrafine concentrations were much lower indoors than outdoors.  Black 
carbon and PM2.0 concentrations were fairly similar indoors and outdoors, with slightly lower 
indoor concentrations.  

Air Exchange Summary 
There was mechanically supplied outdoor air.  The air exchange rate differed by the various 
measurement methods, and ranged between 1.7 and 3.2 (hr‐1).  Using the tracer decay from the 
Mirans, an air exchange rate of 1.7 (hr‐1) was measured. There were 13 rooftop units.  Only two 
of the AHU had good TRAMS data.  We did measure the mechanically outdoor air supply for 
all AHU with the Duct Blaster. 

 

Building 22 
This building is used as a day care and is located in rural San Diego County, part of the South 
Coast region.  It was a single story building, is approximately 3,048 sq. ft., and was constructed 
on 1996. It was studied on September 24th, 2009.  There was a combination of carpet and tile 
flooring.  The building had high occupancy all day and the doors to the outside were always 
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open. The chiller units were on ground, and the air handlers were in the attic, similar to a 
residential split system. There were two blowers in the attic space, with outdoor air brought to 
the units through flexible ducting.  Both of the units had outdoor air flowing to them, but for 
one unit, the flow was below the limit of detection of the Balometer that was used to measure 
the flow (the Balometer was used rather than the Duct Blaster).  Return air was delivered 
through flexible ducting as well.  Both Indoor Locations 1 and 2 were near open doors. The 
outside location was away from the street located at the back of the building near a horse stable.  
The interior temperatures were above the ASHRAE Standard 55 comfort levels, likely due to the 
significant natural ventilation.   

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds:  
carbon tetrachloride, diethylphthalate, hexanal, nonanal, α‐pinene, and TXIB.   

PM Summary 
Children’s activity was a likely cause of resuspended particles.  The I/O ratio measured 
gravimetrically was greater than 1 for both size fractions. The I/O ratios were 1.87 and 2.2 for 
PM2.5 and was 1.48 for PM10.  Indoor levels of both PM2.5 and PM10 were high, measuring 14.9 
μg/m3 and 45.5 μg/m3, respectively.   The PM2.0 concentration was higher indoors than out for 
most of the day.  The size specific data indicate that the increased indoor level was due to 
particles between 1.0 and 2.0 μm, consistent with a resuspension source. The black carbon levels 
were similar indoors and outdoors, likely because the doors were left open.  Ultrafine particle 
concentrations were slightly higher outdoors, and there was not an obvious indoor source of 
ultrafine particles.   

Air Exchange Summary   
The doors to the outside were always open.  The air exchange rate differed by the various 
measurement methods, and ranged between 1.2 and 1.9 (hr‐1).  Using the tracer decay from the 
Mirans, an air exchange rate of 1.9 (hr‐1) was measured.  There were two residential type air 
handler units. 

 

Building 23 
This building is used as an office and is in San Diego County, part of the South Coast region. It 
was two stories, approximately 6,000 sq. ft., and was constructed in 2003. It was studied on Sept 
25th, 2009. The floor was mainly carpeted.  The first floor office plan was mainly cubicles and the 
second floor had private offices and a conference room. There was a warehouse attached to the 
office that was used as the distribution center for the company.  This building was located in a 
commercial park with adjacent residential housing.  The filters on the rooftop units were 
heavily loaded.  There were extra coarse filters on the OA inlet of each unit in addition to the 
regular filters.  In one of the two locations, the temperature was cooler than in the lower bound 
in the ASHRAE Standard 55 summer comfort range.  The building manager kept one side of the 
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building warm and one side of the building cool, reportedly because building occupants 
preferred different temperatures.   

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds:  
benzene, toluene, ethylbenzene, m/p‐xylene, o‐xylene, styrene, naphthalene, formaldehyde, 
carbon tetrachloride, TCE, benzaldehyde, n‐hexane, α‐pinene, and phenol.  The styrene 
concentrations were particularly high but it is not clear what the source was. 

PM Summary 
The I/O ratios measured gravimetrically for PM2.5 were 1.22 and 1.20. The I/O ratios for PM10 
were 0.54 and 0.59.  Indoor levels of black carbon, PM2.0, and ultrafine particles were all just 
slightly lower than outdoor levels.      

Air Exchange Summary  
The air exchange rate differed by the various measurement methods, and ranged between 0.48 
and 1.18 (hr‐1).  Using the tracer decay from the Mirans, an air exchange rate of 1.0 (hr‐1) was 
measured. There were six rooftop units.  Total mechanically supplied air and outdoor 
mechanically supplied air were both measured. 

 

Building 24 
This building is used as an office and is located in San Luis Obispo County, part of the South 
Coast region.  It is a single story building, is approximately 28,620 sq. ft., and was constructed in 
1998. The sampling visit was on October 2nd, 2009.  The interior had received new carpet and 
paint in 2008, and is described as “eco friendly” by the building owner. There was fire in the 
ducting before the occupants moved in but the owner reported that the ducting had been 
properly cleaned.  This space contains cubicles in the center with private offices and conference 
rooms along the perimeter. There was a full kitchen in the building. There were very few 
occupants.  The HVAC system had been modified to combine new units with the existing 
HVAC system. It was difficult to determine the design of the air distribution system in building.  
Rather than being roof‐top units, the ventilation units were in the ceiling plenum with the 
outside air intakes connected to the roof through a hatch.  Many of the filters were placed in the 
units in the wrong direction and there were also missing filter cover plates.   The building 
occupant said that there was a computer programmed air demand system; however, the outside 
air dampers were in the same position all day. One damper remained completely open the 
whole day. The HVAC system was new and not well understood by the building owner. 

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds:   
carbon tetrachloride, methylene chloride, n‐hexane, and phenol.  Indoor Location 1 had higher 
concentrations and was in an area where most of the offices were located.   
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PM Summary 
The I/O ratios measured gravimetrically for PM2.5 were 0.26 and 0.34. The I/O ratios for PM10 
were 0.14 and 0.19.  Outdoor levels of PM10 were high, measuring 49.4 μg/m3. Indoor levels of 
black carbon, PM2.0, and ultrafine particles were all significantly lower than outdoor levels.      

Air Exchange Summary  
The air exchange rate differed by the various measurement methods, and varied between 0.42 
and 1.0 (hr‐1).  Using the tracer decay from the Mirans, an air exchange rate of 1.0 (hr‐1) was 
measured.  There were six rooftop units.  The TRAMS method could only be completed on a 
portion of the units, likewise for measurements of outdoor mechanically supplied air. 

 

Building 25 
This building is used as a gym and is located in Placer County, part of the North‐Inland region. 
It is approximately 1,000 sq. ft., and was constructed in 2003. This building was studied on 
October, 21, 2009.There were approximately 8 to 10 pieces of gym equipment in the space that 
were under constant use. The floor was mainly carpeted.  This site had one rooftop unit. From 
the rooftop we were able to detect the odor of air freshener. The indoor temperature was cooler 
than the lower bound of the ASHRAE Standard 55 wintertime comfort level.  The standard is 
based on the metabolic level typical of office workers and thus is not relevant for the higher 
metabolic level typical of people exercising.    

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds:   
styrene, carbon tetrachloride, 1,4‐dcb, diethylphthalate, octanal, decanal, d‐limonene, D5‐
siloxane, phenol, and TXIB. The compound D5‐siloxane was above quantification range, and the 
diethylphthalate concentration was quite high, most likely due to the high occupancy and use 
of personal care products on site.  

PM Summary 
The I/O ratio measured gravimetrically for PM2.5 was 0.25 and 0.39 for PM10.  In the morning, 
PM2.0 levels were similar indoors and outdoors, but in the afternoon, levels were much lower 
indoors.  We were only able to measure black carbon concentrations in the morning, and levels 
were similar indoors and outdoors.  Ultrafine particle concentrations were much lower indoors 
than outdoors.   

Air Exchange Summary 
The air exchange rate differed by the various measurement methods, and varied between 0.81 
and 1.74 (hr‐1).  Using the tracer decay from the Mirans, an air exchange rate of 1.0 (hr‐1) was 
measured. There was one rooftop unit.  This building exceeded CO2 levels as recommended in 
Title 24, with an average value of 1255 ppm, most likely due to the dense occupancy and high 
metabolic rates of people exercising.   
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Building 26 
This building is used as a Restaurant in Placer County, part of the North‐Inland region. The 
restaurant served hot and cold sandwiches.  It is approximately 900 sq. ft and was constructed 
in 2003. This building was studied on October, 21, 2009. Although this site was not 1000 sq. ft, it 
does fit the description of a business in strip mall complex, a category of interest to this study. 
There is a bread oven on with an exhausting hood above the oven. There is a second warming 
device that was not vented and therefore the space was very warm. We were unable to get 
access to the roof, but the rooftop unit is likely very similar to the Placer County gym site 
because the building was built by the same developer and is in the same complex. At 3 PM 
there was an influx of school children purchasing food.   

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds:  
methylene chloride, carbon tetrachloride, benzene, styrene, chloroform, acetaldehyde, and α ‐
pinene. Dicholorbenzene levels at the indoor location near the restroom at back of restaurant 
were high.  The acetaldehyde was notably high, potentially due to the baking of bread on‐site.  
Chloroform was also particularly high, likely because water is used on‐site. 

PM Summary 
There was an indoor ultrafine peak in the afternoon which exceeded 40,000 particles/cm3. The 
I/O ratio measured gravimetrically for PM2.5 was 0.73 and 0.78 for PM10. PM2.0 levels indoors 
were lower throughout the day.  We were unable to measure black carbon outdoors because the 
sampler stopped working while on‐site.   

Air Exchange Summary 
The air exchange rate differed by the various measurement methods, and ranged between 1.46 
and 2.13 (hr‐1).  Using the tracer decay from the Mirans, an air exchange rate of 1.46 (hr‐1) was 
measured. We were unable to confirm the number of rooftop units, but assume there was most 
likely one unit as Building 25 had one unit and it was in the same strip mall. 

 

Building 27 
This building contains a pizza restaurant and is located in Solano County, part of the North‐
Inland region. The pizzeria is approximately 2400 sq. ft., and was constructed in 1982. It was 
studied on November 3rd, 2009.   The floors were mainly carpeted. This restaurant has a pizza 
oven. There was high occupancy, 24 customers, during the lunch hour. This site was located just 
off the highway and was on a main road with high traffic volume. There was no outside air 
drawn through the RTU. The building did have an exhaust hood over the pizza oven and a roof 
mounted ʺswamp coolerʺ supplying 100% outside air to two diffusers near the oven.   
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VOC Summary  
Concentrations were in the top 25th percentile of this study for the following compounds:   
benzene, carbon tetrachloride, chloroform, formaldehyde, acetaldehyde, nonanal, 2‐butoxy 
ethanol.  Concentrations of 2‐butoxy ethanol were particularly high. 

PM Summary 
The I/O ratio measured gravimetrically for PM2.5 was 1.28, and 0.68 for PM10. Indoor levels of 
PM2.5 were high, measuring 15.1 μg/m3.  In contrast, indoor levels of PM2.0 were slightly lower 
indoors than outdoors. Ultrafine particle concentrations were extremely high indoors, over 
100,000 particles/cm3 for most of the day, likely a result of the cooking sources. Black carbon 
concentrations were lower indoors than outdoors. 

Air Exchange Summary 
The air exchange rate differed by the various measurement methods, and ranged between 1.59 
and 3.46 (hr‐1).  The high AER is potentially due to the exhaust hoods for the oven.  There were 
two rooftop units, neither of which provided outdoor air.  However, there was a swamp cooler 
that supplied outdoor air, although the rate could not be measured with the Duct Blaster.   

 

Building 28 
This building is used as a hair salon and is in Sacramento County, part of the North‐Inland 
region. Its floor area is approximately 1000 sq. ft., and was constructed in 1969. The building 
was studied on November 13th, 2009.  Although the age of the building is not within the 
parameters of the study (1978‐2008), we received approval from CARB/CEC to sample this site 
as hair salons are difficult to recruit. The floor was made of a finished composite wood product, 
probably oriented strand board. There was a retail wall displaying cosmetic and hair products 
for purchase, but these did not result in a strong odor. According to the business owner, the day 
we conducted sampling was particularly slow and she did not have the typical number of 
customers getting their hair colored or treated.   

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds:  PCE, 
α ‐terpineol, D5‐siloxane, and diethylphthalate. Concentrations of diethylphthalate were 
particularly high, perhaps because it is often used in personal care products and personal care 
products were used at this location.    

PM Summary 
The real time PM2.0 concentration had two peaks which corresponded to the two hair 
appointments that occurred during the day.  There were significant amounts of hairspray used 
during the appointments. The I/O ratio measured gravimetrically for PM2.5 was 3.56 and was 
2.90 for PM10.  Indoor levels of both PM2.5 and PM10 were high, measuring 16.6 μg/m3 and 

B-27 



36.6 μg/m3, respectively.  The ultrafine particle concentrations were also higher indoors than 
outdoors.  Black carbon concentrations were similar indoors and outdoors.   

Air Exchange Summary 
The site had one rooftop unit, which was poorly maintained, and had such limited outdoor air 
flow that it could not be measured. There was only one filter, and it was located in the return 
grille inside the building with a very high ceiling.  The fraction of outside air was measured as 
8%.  The air exchange rate differed by the various measurement methods, and ranged between 
0.37 and 1.9 (hr‐1).  Using the tracer decay from the Mirans, an air exchange rate of 1.9 (hr‐1) was 
measured.   

 

Building 29 
This is one of the three repeat buildings for the SMCB field study. It was studied for the second 
time on January 14th, 2010. It is described previously as Building 17. There were no physical 
changes to the restaurant between sample visits. The carts were placed at the same locations as 
the first sample visit.  Sampling this site again provides a comparison between hot and cold 
seasons. In the kitchen, the temperature was cooler than the lower bound of the ASHRAE 
Standard 55 for wintertime comfort. 

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds:  
chloroform, d‐limonene, D5‐siloxane, acetaldehyde, and acetone. The acetone concentrations 
were particularly high, as were the D5‐siloxane concentrations.  The D5‐siloxane concentrations 
were likely high due to personal care products and a high density of people. Acetone is a 
bioeffluent and may indicate high occupant density.  The concentrations tended to be higher at 
Indoor Location 1, the kitchen area.   

PM Summary 
The indoor ultrafine concentrations were higher than the outdoor concentrations as expected 
since there are indoor cooking sources.  There appears to be  some filtration of outdoor particles, 
particularly in the morning, but later in the day when there were more people coming and 
going, there was very little decrease in black carbon in the indoors.  PM2.0 concentrations were 
generally higher indoors than outdoors.  Location 1 was the kitchen, having higher 
concentrations in the morning and late afternoon than Location 2 which was in the area people 
sat.  The higher concentrations in the middle of the day at Location 2 were likely due to the 
increased number of customers during lunch and in afternoon.   The impactor was not co‐
located with either MetOne in this location.  The I/O ratio measured gravimetrically was 1.4 for 
PM2.5 and was 0.7 for PM10.   

Air Exchange Summary 
There was a large difference between the flowrates measured in the kitchen versus the dining 
area.  With the TRAMS, the flowrate in the kitchen was 862 cfm while in the dining area, 3,209 

B-28 



cfm.  Also there was a large difference in the percent outside air measured in the kitchen (38%) 
and in the dining area (6%).  These large differences are presumed to be from the large exhaust 
fan in the kitchen.  The air exchange values are lower from the PFT method than the SF6 decay 
method.  Since there is a significant transfer of air from the customer area to the kitchen area 
due to more air being delivered from the HVAC system in the dining area and a large removal 
from the exhaust fan in the kitchen, we feel that mixing may have been poor.  There is a 
potential imbalance in the ventilation as the hood was likely removing a lot of air from the 
kitchen.  The air flow from the decay indicates an imbalance, with approximately 600 cfm 
coming through the building shell.  The second time (this time, building 29, as opposed to the 
first time, building 17) we did not include a PFT measurement in the kitchen.  The previous visit 
revealed a very high air exchange rate through PFT measurements in the kitchen. With no 
kitchen PFT rate included in this set of measurements the average ventilation rate is lower. 
There were three rooftop units.  The CO2 concentration in the kitchen were again high, with the 
75th percentile exceeding the nominal Title 24 value of 1000 ppm. 

 

Building 30 
This building is used as a retail store for art supplies in San Diego County, part of the South 
Coast Region. It is a single story building located within a strip mall in a suburban area. There is 
a light rail train stop directly behind the store. The building is approximately 5,954 sq. ft., is 
mainly carpeted, and was constructed in 1997. It was studied on January 15th, 2010.  There was a 
strong smell typical of art supplies present.  This site has two rooftop units, neither were 
designed to provide outside air, however, one unit may have leaked outdoor air as the panel for 
the filter access was loose and a crack allowed outdoor air to enter the unit. 

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds: n‐
hexane, benzene, trichloroethylene, toluene, tetrachloroethylene, ethylbenzene, m/p‐xylene, α ‐
pinene, o‐xylene, styrene, naphthalene, TXIB, and formaldehyde.  There were particularly high 
concentrations of toluene and α‐pinine.  The toluene source was likely some of the products 
being sold in the store.  The possible sources of the α‐pinine were soft wood art frames and 
cleaning products.  

PM Summary 
In the morning, PM2.0 concentrations were higher indoors than outdoors.  The store was being 
cleaned during this time period which may have resulted in particle resuspension.  Later in the 
day, the indoor levels were significantly lower than outdoor levels.  Ultrafine levels were also 
significantly lower all day indoors.  Black carbon levels were significantly lower indoors all day.  
The I/O ratio measured gravimetrically was 0.6 for PM2.5 and was 0.4 for PM10.  Outdoor levels 
of PM10 were high, measuring 37.2 μg/m3.    
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Air Exchange Summary 
All whole building ventilation measurements ranged between 0.45 and 1.55 (hr‐1).   One air 
handling unit had no outdoor air by design.  The other unit was designed to have no outdoor 
air, however, a leak in the filter panel allowed entry of outside air into the system. 

 

Building 31 
This building contains a dentist office and is located in Contra Costa County, part of the North 
Coast Region. It is two stories and is located within a suburban neighborhood. The dentist office 
was on the second floor.  The office is approximately 700 sq. ft., and was constructed in the 
1950s. It was studied on February 3rd, 2010.  There is a room dedicated to sterilizing 
instruments, two patient offices, and a small office with a desk. Also, there was a strong smell 
resulting from a scented candle that was burning throughout the visit day. A window was open 
most of the day, providing natural ventilation.  The roof had major water damage and was 
being repaired on the day of the visit. 

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds: n‐
hexane, tetrachloroethylene, ethylbenzene, m/p‐xylene, o‐xylene, d‐limonene, benzaldehyde, 
decamethylcyclopentasiloxane, TXIB, diethylphthalate. The concentrations of n‐hexane and 
diethylphthalate were particularly high but it is not clear what the sources were. 

PM Summary 
Ultrafine particulate matter was lower indoors in the morning, but in the afternoon indoor 
levels increased to be higher than outdoor levels.  There was a candle burning throughout the 
afternoon which may have resulted in the increased levels.  There was very little actual dental 
activity as one of the patients who was scheduled for a very long appointment canceled.  The 
smallest size fraction on the Met‐One showed similar levels between the indoor and outdoor, 
while the larger size fractions showed lower concentrations indoors.  There were higher 
outdoor levels of both PM2.0 and black carbon in the morning perhaps due to morning traffic.  
The black carbon levels were lower in the indoors during the morning period, and similar to 
outdoor levels later in the day.  Indoor PM10 was high, measuring 47.4 μg/m3 potentially because 
roof was being repaired.  The I/O ratio measured gravimetrically was 1.7 for PM2.5 and was 2.2 
for PM10.       

Air Exchange Summary 
There was a chiller on the roof and a residential type furnace inside an equipment closet.  The 
ventilation system was off the entire day except for our short measurements.  The ventilation 
system was like a residential split system with no OA intake. The unit had a blower, furnace for 
heat and coils from the compressor on the roof for cooling. The return for the furnace was an 
opening in the wallboard of the closet with a filter leaning against the wall, not sealing the 
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return opening.  Thus the filter was accomplishing nothing.  The air exchange rates measured 
varied between 1.0 and 1.9 (hr‐1).   

 

Building 32 
This building is used as a hair salon in Marin County, part of the North Coast Region. It is a 
single story located within a strip mall in a suburban area near the Bay. It is approximately 
2,321 sq. ft., and was constructed in 1979. It was studied on February 2nd, 2010. The hair salon 
was very busy, with 6 hairdressers who each had a steady flow of customers.  There were also 
two assistants.   There was a room dedicated to storage of hair dyes and other chemicals, 
cleaning supplies, and a washer and dryer for dirty towels. In addition, this same room is also 
used as the break room for employees‐‐ equipped with a cappuccino machine, microwave, and 
refrigerator. Three rooftop units located in the attic space above the hair salon supplied air to 
the space, and during the inspection, did not appear to provide outdoor air.  There was one 
duct in the back storage/break room and it was not clear if the duct came from one of the three 
units we inspected in the attic, or if it came from a fourth unit we were unable to locate.   

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds: n‐
hexane, chloroform, trichloroethylene, toluene, tetrachloroethylene, α‐pinene, d‐limonene, 
benzaldehyde, 1,4‐dcb, D5‐siloxane, naphthalene, α ‐terpineol, diethylphthalate, formaldehyde, 
acetaldehyde, and acetone.   The concentrations were very high for a number of compounds, 
including toluene, formaldehyde, acetone, chloroform, TCE, and diethylphthalate.  All of these 
compounds were most likely in hair products used at the site. Acetone is a bioeffluent and may 
indicate high occupant density. 

PM Summary   
In the afternoon there were increased levels of ultrafine particulate matter.  This increase was 
not seen in the morning.  Both the smallest size fraction and the largest size fractions of the Met 
One had increased indoor levels.  The increases in PM2.0 concentrations were much more 
significant in the afternoon, as was also seen on the ultrafine particle monitor.  While there was 
a large number of people there all day, the appointment times were quite long and hair styling 
did not occur during the first two hours we were sampling when only cutting occurred.  
Unfortunately, the indoor aethalometer took a long time to warm up and so therefore we only 
have afternoon data.  However, once it was operating, it measured much higher levels of black 
carbon indoors.  We do not think there were sources of black carbon indoors.  One plausible 
explanation is that a compound in one of the hair products used may have had high black body 
absorbance and potentially increased the black carbon readings.  The I/O ratio measured 
gravimetrically was 3.7 for PM2.5 and was 3.9 for PM10.  Indoor levels of both PM2.5 and PM10 
were high, measuring 21.3 μg/m3 and 55.0 μg/m3, respectively.    

Air Exchange Summary:  Little to no outside air entered via the three AHU’s.  The air exchange 
rate differed by the various measurement methods, and ranged between 0.28 and 0.69 (hr‐1).  
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Due to the high traffic of customers and employees we were not able to use the  TRAMS or 
measure the supply and return grille flowrates.  The CO2 readings peaked at about 2200 ppm, 
which is very high.  This also indicates that very little outside air is entering the occupied area. 
This building exceeded CO2 levels as recommended in Title 24, with an average CO2 
concentration of 1684 ppm.   

 

Building 33 
This is the second of the three repeat buildings for the SMCB field study. The space is described 
when the building was first sampled, Building 15. The HVAC system recently had its annual 
inspection by the site’s HVAC contractor. It appears the rooftop units have been altered; 
specifically, the filter cover panels were all sealed with caulk.  Additionally, the screw heads 
were covered with caulk.  Also, the HVAC control system was replaced within the last year to 
meet the occupancy demands of the building.  One portion of the building is designated for 
large meetings and is not used frequently and the building operator wanted to be able to turn 
off the air handler for this section if it was not in use.   New carpet was added throughout the 
whole office since the previous visit in July 2009. The carts were placed at the same locations as 
the first sample visit.  Sampling this site again provides a comparison between hot and cold 
seasons. 

VOC Summary 
Concentrations were not in the top 25th percentile of this study. 

PM Summary  
This building showed good filtration of ultrafine, all size fractions on the Met‐One, and black 
carbon.  The outdoor levels are high in the San Joaquin Valley and this is reflected in the high 
indoor levels even though the indoor outdoor ratio is relatively low compared to other 
buildings in the study.  The I/O ratio measured gravimetrically was 0.5 for PM2.5 and was 0.5 for 
PM10.  Outdoor levels of both PM2.5 and PM10 were high, measuring 28.7 μg/m3 and 39.5 μg/m3, 
respectively.     

Air Exchange Summary 
This building had 14 rooftop units so it was not possible to make detailed measurements 
(TRAMS, and supply/return vents) on all of the units. However, Duct Blaster measurements 
were made on all 14 units.  One section of the building was a meeting room that was effectively 
sealed from the main building and had no ventilation except for an open door nearby.  We did 
not include the PFT measurements from this room in the calculation of the air exchange for the 
building.  The air exchange rate differed by the various measurement methods, and ranged 
between 0.79 and 1.3 (hr‐1).   
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Building 34 
This building is used as a bookstore in Kern County, part of the Central‐Inland Region. It is a 
single story building located within a strip mall in a rural area in the mountains. It is 
approximately 2,360 sq. ft., and was constructed in 2002. It was studied on February 18th, 2010. 
This site had originally been two small stores but they had been converted into one larger store. 
Its floors are mostly carpeted. There were two rooftop units. There was no OA from the rooftop 
units. One thermostat was behind a bookcase.  The bookcase was screwed to the wall obscuring 
the thermostat.  There was no way to determine if the thermostat was off or on.  The owner did 
not allow us to collect bag samples for the tracer measurements near the front of the store.  The 
owner expressed concern over disruption of the business with significant activities and 
therefore, we did not perform TRAMS, % outdoor air or other inside measurements.  In 
additional to selling books and gift cards, 2‐3 foster cats lived in carts in the middle of the store. 
The kitchen area used to be an employee office and is used to grind coffee beans for customers.  
Temperature was cooler than the level in the ASHRAE winter comfort standard.  The store 
owner indicated that she kept the temperature low to save money. 

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds: PCE, 
hexanal, 1,4‐dcb, nonanal, and TXIB.  The PCE concentrations were extremely high.  However, 
we do not think it is an indoor contaminant because the outdoor levels were very high.  This is 
potentially due to the nearby military base.   

PM Summary 
Indoor levels were elevated for all size fractions on the Met‐One.  The store was being 
reorganized that day and so a lot of books were being moved around. We were only able to 
collect ultrafine concentrations indoors, and we saw a spike in the morning, again potentially 
due to the movement of all the books.  The black carbon particle concentrations were higher 
indoors although we were not aware of any indoor sources.  The store had a busy parking lot on 
the front side, and on the back side there was a recycling center that was not busy for the 
majority of the day.  Our aethalometer was located on the back side of the building, and the 
black carbon concentration may very well have been lower on this side of the building, hence 
the higher indoor concentrations may be due to higher concentrations infiltrating from the front 
side of the building.   The I/O ratio measured gravimetrically was 1.6 for PM2.5 and was 1.4 for 
PM10.       

Air Exchange Summary 
There were two rooftop units.  As mentioned above, we were very limited in our ability to make 
measurements inside the space.  The whole building ventilation measurements using tracer 
gases were between 0.33 to 0.5 (hr‐1).  The CO2 equilibrium ventilation measurement was 2.35 
(hr‐1), but this is the least reliable measurement of air exchange rate.  
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Building 35  
This building is used as a convenience store associated with a gas station in Fresno County, part 
of the Central‐Inland Region. It is a single story building.  The other half of the building was a 
brake and smog store.   The building is located in a rural/agricultural area.  The convenience 
store is approximately 2,000 sq. ft., and was constructed in 1987. It was studied on February 19th, 
2010. There was one rooftop unit. This space had four isles of food and miscellaneous items.  
Along one wall was refrigerator for refreshments. The other wall had fountain drink dispensers 
and warming ovens to keep the food warm. Two walls had food and miscellaneous items. There 
was no carpet in this building, the floor was concrete. Fried chicken was prepared for two time 
periods; before lunch and before school was let out for the local kids to purchase. The front door 
remained open the entire sample period. There are eight gas pumps directly in front of the door 
that were actively used throughout the day. The HVAC return registers were above the deep 
fryer.  There was also a small exhaust fan in the ceiling above the deep fryer that was not on 
during our visit.  The thermostat was off all day except when we purposely turned it on for 
measurements.  The OA dampers for the rooftop unit seemed to be closed.  This was verified by 
Duct Blaster measurements below limit of detection. 

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds: n‐
hexane, methylene chloride, benzene, toluene, hexanal, ethylbenzene, m/p‐xylene, o‐xylene, 
styrene, octanal, nonanal, naphthalene, and α‐terpineol.  Concentrations of hexanal and α‐
terpineol were particularly high, but it is not clear what the source was. 

PM Summary 
The time periods when cooking was completed were clearly evident in the real time PM2.0 
concentrations.    We were only able to measure ultrafine particles outdoors.  There was one 
spike, which was most likely due to a gas station customer with a highly polluting vehicle.  In 
the morning, the black carbon particle levels were high outdoors and lower indoors, while in 
the afternoon, levels were similar indoors and out.  There were a lot more trucks and tractors 
idling outside the gas station in the morning than in the afternoon.    The I/O ratio measured 
gravimetrically was 0.8 for PM2.5 and was 0.9 for PM10.   

Air Exchange Summary 
There was one rooftop unit. With the front doors open all day, the air exchange rates measured 
between 2.1 and 4.02 (hr‐1), which are rather high but not surprising.  We think the SF6 tracer 
injection may not have become well mixed in the space as the estimated air exchange rates are 
higher than for the PFT value.  The TRAMS and supply/return register measurements did not 
agree well (3,533 cfm vs. 1,944 cfm).  The reason for this disagreement is unknown.    
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Building 36 
This building serves as a grocery store in Placer County, part of the North Inland Region. It is a 
single story building located in a mountainous area. There was a small laundry attached to the 
building that was not included in our measurements.   The store is approximately 20,000 sq. ft., 
and was constructed in 1985. It was studied on March 11, 2010. There were four main rooftop 
units as well as a swamp cooler and one or two smaller units.  This space had 10 isles of food 
and other miscellaneous household products. There was a bakery, deli, and meat section. There 
were four isles of refrigerated and frozen foods.  Along the back wall was a diary case. There 
was finished concrete flooring in this building. The outside doors for supply deliveries were 
opened for extend lengths of time, which let in outside air that flowed directly into the customer 
area.  The thermostats were on a programmed cycle.  In both of the two locations, the 
temperature was cooler than the lower bound of the ASHRAE Standard 55 comfort range.  It is 
not unexpected to have cooler temperatures in a food store.  

VOC Summary 
Concentrations were not in the top 25th percentile of this study. 

PM Summary   
At Indoor Location 2, PM2.0 concentrations were generally lower than measured outdoors, while 
at Indoor Location 1, PM2.0 concentrations were generally higher than measured outdoors.   
Indoor Location 1 was located near the refrigerated meat section and bakery which was where 
the customer area connects to the open warehouse space of the building. In this space the 
loading dock door remained open most, if not all, of the day for deliveries. Indoor Location 2 
was near the fruit and vegetables on the opposite side of the store.  The impactor was not co‐
located with either of these locations, but was near the front of the store.  The I/O ratio 
measured gravimetrically was 0.8 for PM2.5 and was 0.7 for PM10.   

There were clearly indoor sources of ultrafine particles throughout most of the day.  The 
ultrafine particle monitor was located at Indoor Location 1, near the transition to the loading 
dock. 

The building did appear to provide good filtration of outdoor particulate matter based on the 
decrease in black carbon concentrations from the outdoor monitor to the indoor monitor.  The 
indoor aethalometer was located at Indoor Location 2, in the fruit and vegetable area.  The 
weather was very cold so it took a long time for the outdoor aethalometer to warm up and start 
recording data. 

Air Exchange Summary 
There were five rooftop units at this site.  The air exchange rate differed by the various 
measurement methods, and ranged between 0.8 and 2.21 (hr‐1).  The air exchange rate 
measurements for the SF6 tracer decay was about 1.39 (hr‐1), may be the best estimate for the 
building.  The range in the entire whole building ventilation measurements and the reason is 
not clear.  It may be due to the back delivery door being open most of the day.  Using the SF6  
decay methods, the two locations differed considerably, with the higher air exchange measured 
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by the warehouse doors and the lower air exchange being on the other side of the store.  The 
way the store was configured, a path of air likely flows  from the front doors of the store along 
one side of the space and out the warehouse doors, with little mixing of the air on the other 
side.  This lack of mixing with one side of the store may be the reason the PFT values were so 
much lower than the SF6 values.  The SF6 decay measurement was conducted shortly after noon 
(lunchtime) when customer traffic was the greatest.  During this time the flow of outdoor air 
through the building as described above was higher than during the pre‐lunch period, leading 
to a higher ventilation decay measurement during this period.  The Duct Blaster measurement 
of outside air supply was very low, 512 cfm.  Also, the percent outside air measured was about 
50%.  This reading does not agree with the very low Duct Blaster outdoor air measurement and 
the high flowrates measured by the whole building ventilation methods.  The percent outdoor 
air measurements were likely influenced by the large amount of uncontrolled ventilation 
through the doors.  The ceilings were too high to conduct TRAMS measurements.   

 

Building 37 
This is the second of the three repeat buildings for the SMCB field study. The space is described 
previously as Building 7.  It was studied on March 25th, 2010.  The carts were placed at the 
same locations as the first visit.  Unlike in the summer, both rooftop units were operating.  In 
the summer, only one rooftop unit was operating.  Sampling this site again provides a season 
comparison between hot and cold season. 

VOC Summary 
Concentrations were in the top 25th percentile of this study thus far for the following 
compounds: n‐hexane, benzaldehyde, and α ‐terpineol. 

PM Summary 
There were significantly lower levels of PM2.0 and black carbon indoors than outdoors.  
However, the ultrafine concentrations indoor were elevated. One possible explanation is that 
the employees spent a significant portion of their time smoking right outside the front door 
which was always slightly open and had a number of customers going in and out.  The indoor 
monitor was very close to the door.  These smoking episodes were not likely to be picked up by 
the outdoor monitor because it was on another side of the building.  The I/O ratio measured 
gravimetrically was 0.2 for PM2.5 and was 0.5 for PM10.  Outdoor levels of both PM2.5 and PM10 
were high, measuring 23.8 μg/m3 and 53.4 μg/m3, respectively.    

Air Exchange Summary 
There was significant difference between whole building ventilation measurements from 0.6 (hr‐
1) for the PFT method to 2.0 (hr‐1) for the SF6 tracer bag method.  The reason for this is not clear 
but is likely related to pour mixing caused by the open doors.  Both AHU’s were operating on 
this visit.  The Duct Blaster measured a very low amount of outdoor air for each of the two 
units, 24 cfm and 86 cfm, respectively.  
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Building 38 
This building is used as a sporting goods retail store and is located in the suburbs of San 
Bernardino County, part of the South Inland Region.  This single story medium‐large retail store 
is located within a strip mall.  There were adjoining retail stores on both sides of the building.  It 
is approximately 24,037 sq. ft., had very high ceilings, and was constructed in 2004.  Fifty 
percent of the store is carpeted and the remaining flooring is finished cement. The rooftop units 
are controlled by an outside HVAC contractor who was hired to monitor and adjust 
temperatures of a number of stores owned by the same owner.   The building was studied on 
March 26, 2010.  

VOC Summary 
Concentrations were in the top 25th percentile of this study thus far for the following 
compounds: TCE, toluene, PCE, ethylbenzene, 2‐butoxyethanol, 1,4‐dcb, nonanal, naphthalene, 
decanal, and TXIB.  The concentration of decanal was quite high, potentially because decanal is 
an oxidation product of decanol, used in plastics which were included in many products in the 
store.  

PM Summary 
The PM2.0 was slightly lower indoors than out.  The black carbon levels were similar indoor and 
out.  The ultrafine levels were slightly increased indoors throughout the day, with a significant 
increase in the middle of the day. From midday there was an increased flow of customers, 
which remained through the afternoon.  There was cleaning in the morning and perhaps some 
of the terpenes remained and reacted with ozone once the temperatures increased, and then 
decreased once all the terpenes were reacted.  The I/O ratio measured gravimetrically was 1.1 
for PM2.5 and was 0.9 for PM10.   

Air Exchange Summary 
Five separate rooftop units were distributed across the building.  Each RTU handled air to the 
space directly below it, with supply and return plenums suspended from the ceiling.  Supply 
registers had vertical grills positioned about 4 feet from the ceiling. Horizontal return registers 
were positioned below the supply plenum with the intakes facing downward.  There was a 
separate rooftop unit for the staff offices.  The whole building ventilation rate from the SF6 
decay and the CO2 equilibrium method was about 0.4 (hr‐1).  The PFT method calculated about 
0.2 (hr‐1).  We are not sure of the reason for the difference.    The Duct Blaster measurement of 
the outdoor air flowrate was 1,235 cfm which is close to the ventilation rate as measured by the 
PFT method (1,499 cfm).    
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Building 39 
This building is used as a dentist office and is located in suburbs of San Diego County, part of 
the South Inland Region. This single story small office is located within a strip mall. It is 
approximately 1,500 sq. ft and was constructed in 2002.  It was studied on March 30, 2010. There 
were railroad tracks behind the store that were frequently used by Amtrak trains.  The parking 
lot was always full with cars were constantly moving through the parking lot. Inside the office, 
there were multiple patients being seen simultaneously.  We were aware of one major dental 
work procedure in the office for the full sample duration that involved many fillings. That could 
have been a potential source of increased PM. As far as we could tell, the remaining patients 
were primarily receiving cleanings and check‐ups. The sample cart was located in the break 
room away from the dental work area near the back door, which was not the ideal location to 
capture the air quality in the office, but there was a concern that the cart was too large. We were 
able to place a Met‐One, the Hobos for both temperature and relative humidity, and one of the 
Miran’s in the front of the office. In addition we also did two quick VOC grabs at noon and 
3:30pm in the front of the office, each sampling for approximately 45 minutes. There was one 
rooftop unit and its outside damper was closed, thus should not have been supplying any 
outdoor air. However, we were able to complete duct blast measurements because there was 
not a good seal on the intake damper.  Thus, there was a limited amount of outdoor air 
mechanically supplied the building. 

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds: TCE, 
toluene, PCE, 2‐butoxyethanol, d‐limonene, phenol, diethylphthalate, and acetone. The 
concentration of 2‐butoxyethanol was extremely high, and was probably used in some of the 
cleaning products used by the dentist. 

PM Summary 
There were significantly increased concentrations of ultrafine particulate matter throughout the 
day, most likely a result of the dental activity.  The levels were over 50,000 particles/cm3 for 
most of the day.  The black carbon levels were lower indoors than out, indicating that there was 
some filtration of outdoor particles.  The PM2.0 was similar indoors and out, so there may have 
been some indoor sources.  The I/O ratio measured gravimetrically was 0.4 for PM2.5 and was 0.9 
for PM10.   

Air Exchange Summary 
There was one rooftop unit.  Whole building ventilation measurements ranged from 0.7 to 1.6 
(hr‐1).  The Mirans decay data appear to have three distinct slopes, with the first having a slope 
around 1.58 (11:07‐12:08), and the second having a slope of around 0.27 (12:09‐12:24), and the 
third close to the original about 1.41 (12:24).  The total supply rate from the TRAMS 
measurement was 3,963 cfm, ten times higher than the ventilation rates calculated from the 
whole building measurements.  CO2 readings rose to about 1,000 ppm.  The percent outside air 
measurements were inconclusive.  The air exchange rate was low for the number of people in 
the space and the outdoor air intake damper should probably be opened.   
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Building 40 
This building is used as a barbeque restaurant in suburbs of San Diego County, part of South 
Coast Regions. This single story small store is located within a strip mall and is adjacent to 
another restaurant. It is approximately 1,000 sq. ft and was constructed in 2004. It was sampled 
on March 31, 2010. The floor treatment is fifty percent finished cement and the remaining is 
ceramic tiles in the kitchen area. The cart was located near the smoker oven in the kitchen work 
area.  The kitchen work area was very compact and cluttered with kitchen and cleaning 
supplies. The PM real time instruments (Metone and CPC) reflected the food preparation in the 
morning prior to opening for lunch. There was a wave of customers from 11AM to 2 PM for 
lunch. After the lunch crowd the two employees began prepping food for dinner, which is also 
reflected in the PM real time data. The front door remained opened during the sample period. 
There is one rooftop unit and the OA damper was bolted shut.  

VOC Summary 
Concentrations were in the top 25th percentile of this study for the following compounds: 
chloroform, hexanal, 2‐butoxyethanol, octanal, and nonanal. 

PM Summary 
There was a peak of ultrafine outdoors in the morning. There was a car wash located behind 
this facility that was only open in the morning and there may have been an idling truck.   There 
was a peak of ultrafine particles in the indoors in the late afternoon, which occurred while the 
staff were preparing for the dinner rush.  The peak exceeded 150,000 particles/cm3.  There was 
very little removal of black carbon, as to be expected because the doors were primarily left 
open.  We also note that black carbon may have been being generated indoors from the 
barbeque.  Indoor levels of PM2.0 were higher in the middle of the day, particularly for PM 0.3‐
0.5.  This is likely due to cooking sources in the building. The I/O ratio measured 
gravimetrically was 1.5 for PM2.5 and was 1.0 for PM10.  Indoor levels of both PM2.5 and PM10 
were high, measuring 13.0 μg/m3 and 30.5 μg/m3, respectively.    

Air Exchange Summary 
As with the other restaurants we sampled, this one had a large exhaust fan over the grill.  The 
PFT measurements at one location were not consistent; some values ten times the concentration 
of another bag taken 6 minutes apart.  This is most likely due to the very high air exchange rate 
in the building.  The SF6 decay measurements were about 9 (hr‐1), which is the largest value 
measured in this study and about 1.5 times the value of the next highest restaurant in this study. 
There was one rooftop unit. 
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Table C.1: Overall Inspection Score for Each Building 

BUILDING 
ID 

FINAL 
OVERALL 

SCORE 
1 0.82 
2 0.78 
3 0.94 
4 0.90 
5 0.94 
6 1.2 
7 1.1 
8 0.96 
9 1.5 

10 1.2 
11 1.2 
12 0.84 
13 1.1 
14 0.96 
15 0.77 
16 0.86 
17 0.95 
18 1.0 
19 0.75 
20 1.1 
21 0.93 
22 0.93 
23 0.75 
24 1.2 
25 0.96 
27 0.90 
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Table C.1: (continued) 

BUILDING 
ID 

FINAL 
OVERALL 

SCORE 
28 1.2 
29 1.2 
30 1.1 
31 1.0 
32 1.1 
33 0.82 
34 0.99 
35 1.3 
36 1.0 
37 1.2 
38 0.73 
39 0.89 
40 0.95 
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Table C.2: Summary Statistics for CO2 for Each Building 

Bldg Location Date 5th 25th 50th 75th 95th Average
      ppm ppm ppm ppm ppm ppm 
1 Inside 2 12/11/2008 468 485 517 603 752 554 
1 Inside 1 12/11/2008 499 563 566 611 682 587 
1 Outside 12/11/2008 352 356 365 373 415 369 
2 Inside 1 1/30/2009 497 525 542 560 601 544 
2 Outside 1/30/2009 307 329 340 371 459 358 
3 Inside 2/20/2009 430 492 600 639 796 581 
3 Outside 2/20/2009 328 333 338 357 381 344 
4 Outside 2/27/2009 343 355 374 392 426 377 
4 Inside 2/27/2009 427 457 476 520 562 486 
5 Outside 3/6/2009 352 357 361 374 417 368 
5 Inside 3/6/2009 572 593 656 750 869 684 
6 Outside 5/18/2009 341 349 367 379 394 366 
6 Inside 2 5/18/2009 615 716 816 857 967 796 
6 Inside 1 5/18/2009 585 688 747 802 872 742 
7 Outside 5/19/2009 358 363 365 369 375 366 
7 Inside 5/19/2009 516 533 567 594 723 577 
8 Inside 2 6/2/2009 435 440 464 483 528 466 
8 Inside 1 6/2/2009 420 427 443 451 469 442 
9 Outside 6/30/2009 328 331 334 336 354 336 
9 Inside 6/30/2009 573 623 656 745 1052 710 
10 Outside 6/16/2009 377 384 404 413 451 406 
10 Inside 1 6/16/2009 420 433 479 641 656 533 
10 Inside 2 6/16/2009 409 429 449 633 661 510 
11 Outside 6/17/2009 373 378 381 384 393 381 
11 Inside 1 6/17/2009 445 474 510 569 609 519 
11 Inside 2 6/17/2009 480 502 525 564 620 535 
12 Inside 1 7/15/2009 613 734 824 871 915 802 
12 Inside 2 7/15/2009 826 901 928 981 1092 943 
12 Outside 7/15/2009 363 371 378 396 422 384 
13 Inside 1 7/16/2009 805 872 898 967 1126 928 
13 Inside 2 7/16/2009 731 768 815 917 1104 856 
13 Outside 7/16/2009 361 364 373 381 389 374 
14 Inside 1 7/23/2009 686 872 897 957 1089 901 
14 Inside 2 7/23/2009 756 838 927 947 1025 901 
14 Outside 7/23/2009 367 371 378 387 409 381 
15 Inside 1 7/24/2009 461 483 498 514 523 497 
15 Inside 2 7/24/2009 459 471 503 541 646 517 
15 Outside 7/24/2009 362 364 375 394 423 381 
16 Inside 1 8/6/2009 866 899 1135 1772 2059 1331 
16 Inside 2 8/6/2009 832 869 1206 1829 1997 1348 
16 Outside 8/6/2009 351 354 357 361 368 358 
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Table C.2: (continued) 

Bldg Location Date 5th 25th 50th 75th 95th Average
      ppm ppm ppm ppm ppm ppm 

17 Inside 1 8/7/2009 429 435 445 467 484 451 
17 Inside 2 8/7/2009 460 708 825 974 1085 819 
17 Outside 8/7/2009 342 346 350 354 379 353 
18 Inside 1 8/8/2009 616 688 702 755 791 714 
18 Inside 2 8/8/2009 573 624 658 709 738 662 
18 Outside 8/8/2009 358 362 367 374 399 370 
19 Inside 8/27/2009 522 625 805 830 858 740 
19 Outside 8/27/2009 376 384 391 401 414 393 
20 Inside 1 9/15/2009 357 376 416 445 469 413 
20 Inside 2 9/15/2009 332 347 374 398 413 373 
20 Outside 9/15/2009 376 378 381 389 412 385 
21 Inside 1 9/23/2009 483 493 504 519 544 508 
21 Inside 2 9/23/2009 478 486 494 511 545 502 
21 Outside 9/23/2009 385 393 400 416 449 407 
22 Inside 1 9/24/2009 362 390 449 536 641 471 
22 Inside 2 9/24/2009 356 402 446 502 576 457 
22 Outside 9/24/2009 342 346 352 356 359 352 
23 Inside 1 9/25/2009 430 451 464 489 516 470 
23 Inside 2 9/25/2009 438 463 475 500 522 479 
23 Outside 9/25/2009 366 372 379 395 426 385 
24 Inside 1 10/2/2009 445 450 459 468 491 461 
24 Inside 2 10/2/2009 369 382 390 406 439 397 
24 Outside 10/2/2009 360 361 363 366 372 364 
25 Inside 1 10/21/2009 954 1017 1138 1466 1822 1255 
25 Outside 10/21/2009 400 407 411 425 437 416 
26 Inside 1 10/21/2009 394 406 438 497 595 459 
26 Outside 10/21/2009 378 383 400 411 433 401 
27 Inside 11/3/2009 542 579 648 712 750 647 
27 Outside 11/3/2009 393 394 399 405 424 402 
28 Inside 11/13/2009 411 461 607 747 1003 634 
28 Outside 11/13/2009 401 402 408 418 431 411 
29 Inside 1 1/14/2010 470 480 490 507 529 494 
29 Inside 2 1/14/2010 530 587 790 1006 1117 801 
29 Outside 1/14/2010 369 374 379 390 430 386 
30 Inside 1 1/15/2010 521 527 533 545 558 536 
30 Inside 2 1/15/2010 477 489 497 518 524 503 
30 Outside 1/15/2010 417 421 428 445 463 434 
31 Inside 1 2/3/2010 649 694 848 962 1122 842 
31 Outside 2/3/2010 381 386 393 405 476 406 
32 Inside 1 2/2/2010 1011 1295 1863 1975 2076 1684 
32 Outside 2/2/2010 368 373 378 388 406 382 
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Table C.2: (continued) 

Bldg Location Date 5th 25th 50th 75th 95th Average
      ppm ppm ppm ppm ppm ppm 

33 Inside 1 1/29/2010 484 505 529 597 770 566 
33 Inside 2 1/29/2010 403 425 437 516 613 470 
33 Outside 1/29/2010 373 376 383 403 433 391 
34 Inside 1 2/18/2010 533 573 598 616 669 595 
34 Inside 2 2/18/2010 463 499 522 538 586 520 
34 Outside 2/18/2010 326 327 329 332 346 331 
35 Inside 1 2/19/2010 330 337 367 430 489 388 
35 Inside 2 2/19/2010 273 280 308 368 423 328 
35 Outside 2/19/2010 349 356 361 368 378 363 
36 Inside 1 3/11/2010 415 442 453 476 493 456 
36 Inside 2 3/11/2010 405 421 430 459 489 438 
36 Outside 3/11/2010 345 348 354 391 401 366 
37 Outside 3/25/2010 338 343 349 355 375 351 
37 Inside 3/25/2010 423 447 467 493 533 470 
38 Outside 3/26/2010 328 334 350 368 396 353 
38 Inside 2 3/26/2010 401 430 478 516 528 473 
38 Inside 1 3/26/2010 441 464 517 544 553 508 
39 Outside 3/30/2010 308 318 324 354 374 334 
39 Inside 3/30/2010 467 605 667 727 839 661 
40 Outside 3/31/2010 351 352 355 370 386 362 
40 Inside 3/31/2010 349 357 386 401 421 382 
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Pleasen note that in Tables C.3-C.42, the indoor/outdoor ratios are listed for both 
locations CO2 was measured in the building, with the indoor/outdoor ration for Location1 
being indicated as I/O RATIO (1) and for Location 2, I/O RATIO (2) 

Table C.3: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 1 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

1 12/11/2008 9:00 60 513 569 404 1.27 1.41
1 12/11/2008 10:00 60 553 678 374 1.48 1.82
1 12/11/2008 11:00 60 586 482 364 1.61 1.32
1 12/11/2008 12:00 60 590 488 352 1.67 1.38
1 12/11/2008 13:00 60 569 480 356 1.60 1.35
1 12/11/2008 15:00 45 640 532 365 1.76 1.46
1 12/11/2008 16:00 60 670 622 367 1.82 1.69

Table C.4: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 2 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

2 1/30/2009 7:00 45 541 458 1.18
2 1/30/2009 8:00 60 560 443 1.26
2 1/30/2009 9:00 60 557 378 1.47
2 1/30/2009 10:00 60 536 350 1.53
2 1/30/2009 11:00 60 526 336 1.56
2 1/30/2009 12:00 60 497 337 1.47
2 1/30/2009 13:00 60 536 339 1.58
2 1/30/2009 14:00 60 547 321 1.71
2 1/30/2009 15:00 60 533 308 1.73
2 1/30/2009 16:00 60 581 323 1.80

Table C.5: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 3 

 
  

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

3 2/20/2009 10:00 45 481 361 1.33
3 2/20/2009 11:00 45 483 346 1.40
3 2/20/2009 12:00 60 482 332 1.45
3 2/20/2009 13:00 60 620 335 1.85
3 2/20/2009 14:00 60 620 331 1.87
3 2/20/2009 15:00 60 736 339 2.17
3 2/20/2009 16:00 60 666 339 1.97
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Table C.6: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 4 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

4 2/27/2009 9:00 60 523 399 1.31
4 2/27/2009 10:00 60 481 393 1.22
4 2/27/2009 11:00 60 459 386 1.19
4 2/27/2009 14:00 60 529 346 1.53
4 2/27/2009 15:00 60 465 358 1.30
4 2/27/2009 16:00 60 437 365 1.20

Table C.7: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 5 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

5 3/6/2009 9:00 60 725 383 1.89
5 3/6/2009 12:00 60 597 354 1.69
5 3/6/2009 13:00 60 590 359 1.64
5 3/6/2009 14:00 60 768 358 2.14
5 3/6/2009 15:00 60 774 362 2.14
5 3/6/2009 16:00 45 709 373 1.90

Table C.8: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 6 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

6 5/18/2009 11:00 60 635 655 379 1.68 1.73
6 5/18/2009 12:00 60 689 724 361 1.91 2.01
6 5/18/2009 13:00 60 728 796 350 2.08 2.27
6 5/18/2009 14:00 60 756 817 347 2.18 2.36
6 5/18/2009 15:00 60 785 853 359 2.19 2.38
6 5/18/2009 16:00 60 864 919 381 2.26 2.41
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Table C.9: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 7 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

7 5/19/2009 11:00 60 587 364 1.61
7 5/19/2009 12:00 60 547 366 1.49
7 5/19/2009 13:00 60 551 372 1.48
7 5/19/2009 16:00 60 575 361 1.59
7 5/19/2009 17:00 45 522 363 1.44

Table C.10: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 8 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

8 6/2/2009 9:00 60 460 491
8 6/2/2009 10:00 60 457 472
8 6/2/2009 11:00 60 447 491
8 6/2/2009 12:00 60 445 488
8 6/2/2009 13:00 60 431 443
8 6/2/2009 14:00 60 425 438
8 6/2/2009 15:00 60 426 439

Table C.11: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 9 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

9 6/30/2009 10:00 60 799 341 2.35
9 6/30/2009 12:00 60 893 333 2.68
9 6/30/2009 13:00 60 645 331 1.95
9 6/30/2009 14:00 60 671 336 2.00
9 6/30/2009 15:00 60 626 332 1.88

Table C.12: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 10 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

10 6/16/2009 11:00 60 427 431 408 1.05 1.06
10 6/16/2009 15:00 60 649 652 381 1.70 1.71
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Table C.13: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 11 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

11 6/17/2009 10:00 60 468 515 386 1.21 1.34
11 6/17/2009 11:00 60 475 521 382 1.24 1.36
11 6/17/2009 12:00 60 533 606 380 1.40 1.59
11 6/17/2009 13:00 60 577 564 380 1.52 1.48
11 6/17/2009 14:00 60 594 541 377 1.58 1.44
11 6/17/2009 15:00 45 507 499 375 1.35 1.33

Table C.14: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 12 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

12 7/15/2009 9:00 60 741 903 374 1.98 2.41
12 7/15/2009 10:00 60 882 977 387 2.28 2.53
12 7/15/2009 11:00 60 889 929 403 2.20 2.30
12 7/15/2009 12:00 60 782 880 396 1.98 2.22
12 7/15/2009 13:00 60 744 895 371 2.00 2.41
12 7/15/2009 14:00 60 843 1073 375 2.25 2.86

Table C.15: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 13 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

13 7/16/2009 10:00 45 986 910 388 2.54 2.34
13 7/16/2009 11:00 60 1071 1060 383 2.79 2.76
13 7/16/2009 12:00 60 871 856 375 2.32 2.28
13 7/16/2009 13:00 60 854 767 370 2.31 2.07
13 7/16/2009 14:00 60 888 750 364 2.44 2.06
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Table C.16: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 14 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

14 7/23/2009 9:00 60 733 782 393 1.86 1.99
14 7/23/2009 10:00 60 891 838 387 2.30 2.17
14 7/23/2009 11:00 60 910 916 389 2.34 2.35
14 7/23/2009 12:00 60 878 915 371 2.37 2.47
14 7/23/2009 13:00 60 894 925 373 2.40 2.48
14 7/23/2009 14:00 60 994 966 374 2.66 2.58
14 7/23/2009 15:00 60 1070 1012 371 2.88 2.73

Table C.17: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 15 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

15 7/24/2009 9:00 60 499 519 404 1.24 1.29
15 7/24/2009 10:00 60 508 495 391 1.30 1.27
15 7/24/2009 11:00 60 491 490 380 1.29 1.29
15 7/24/2009 12:00 60 477 484 371 1.29 1.30
15 7/24/2009 13:00 60 467 460 364 1.28 1.26
15 7/24/2009 14:00 60 515 581 369 1.40 1.58
15 7/24/2009 15:00 60 514 572 364 1.41 1.57

Table C.18: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 16 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

16 8/6/2009 9:00 60 883 850 361 2.45 2.36
16 8/6/2009 10:00 60 1016 1024 355 2.86 2.89
16 8/6/2009 13:00 60 1903 1943 355 5.36 5.47
16 8/6/2009 14:00 45 1757 1802 356 4.93 5.06

Table C.19: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 17 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

17 8/7/2009 10:00 45 443 539 372 1.19 1.45
17 8/7/2009 11:00 60 437 709 356 1.23 1.99
17 8/7/2009 12:00 60 468 1050 350 1.34 3.00
17 8/7/2009 13:00 60 476 942 347 1.37 2.71
17 8/7/2009 14:00 60 444 775 347 1.28 2.24
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Table C.20: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 18 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

18 8/8/2009 9:00 60 676 652 381 1.78 1.71
18 8/8/2009 10:00 60 763 703 367 2.08 1.92
18 8/8/2009 11:00 60 785 725 367 2.14 1.98
18 8/8/2009 12:00 60 710 662 362 1.96 1.83
18 8/8/2009 13:00 60 700 626 368 1.90 1.70

Table C.21: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 19 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

19 8/27/2009 9:00 60 571 399 1.43
19 8/27/2009 10:00 60 634 385 1.65
19 8/27/2009 11:00 60 800 392 2.04
19 8/27/2009 12:00 60 831 391 2.12

Table C.22: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 20 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

20 9/15/2009 13:00 60 431 383 385 1.12 1.00
20 9/15/2009 14:00 60 412 373 377 1.09 0.99
20 9/15/2009 15:00 60 396 360 380 1.04 0.95
20 9/15/2009 16:00 45 363 338 380 0.96 0.89

Table C.23: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 21 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

21 9/23/2009 10:00 60 545 551 430 1.27 1.28
21 9/23/2009 11:00 60 506 501 408 1.24 1.23
21 9/23/2009 12:00 60 511 498 391 1.31 1.27
21 9/23/2009 13:00 60 505 493 396 1.28 1.24
21 9/23/2009 14:00 60 504 484 409 1.23 1.18
21 9/23/2009 15:00 60 494 483 406 1.22 1.19
21 9/23/2009 16:00 60 492 508 409 1.20 1.24
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Table C.24: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 22 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

22 9/24/2009 12:00 60 419 474 347 1.21 1.37
22 9/24/2009 13:00 60 480 440 342 1.40 1.28
22 9/24/2009 14:00 60 487 454 351 1.39 1.29
22 9/24/2009 15:00 60 394 386 356 1.11 1.09

Table C.25: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 23 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

23 9/25/2009 10:00 60 487 487 399 1.22 1.22
23 9/25/2009 11:00 60 501 509 386 1.30 1.32
23 9/25/2009 12:00 60 455 481 380 1.20 1.26
23 9/25/2009 13:00 60 439 452 376 1.17 1.20
23 9/25/2009 14:00 60 463 471 371 1.25 1.27
23 9/25/2009 15:00 45 454 457 371 1.22 1.23

Table C.26: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 24 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

24 10/2/2009 10:00 60 472 422 368 1.28 1.15
24 10/2/2009 11:00 60 467 399 366 1.28 1.09
24 10/2/2009 12:00 60 459 394 361 1.27 1.09
24 10/2/2009 13:00 60 449 383 362 1.24 1.06
24 10/2/2009 14:00 60 446 381 360 1.24 1.06
24 10/2/2009 15:00 60 456 374 363 1.26 1.03

Table C.27: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 25 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

25 10/21/2009 10:00 60 1637 432 3.79
25 10/21/2009 11:00 60 1062 412 2.58
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Table C.28: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 26 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

26 10/21/2009 10:00 45 557 432 1.29
26 10/21/2009 11:00 60 407 412 0.99
26 10/21/2009 12:00 60 421 402 1.05
26 10/21/2009 13:00 60 453 387 1.17

Table C.29: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 27 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

27 11/3/2009 11:00 60 636 416 1.53
27 11/3/2009 12:00 60 713 403 1.77
27 11/3/2009 13:00 60 710 399 1.78
27 11/3/2009 14:00 60 616 395 1.56
27 11/3/2009 15:00 60 571 394 1.45

Table C.30: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 28 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

28 11/13/2009 11:00 60 417 423 0.99
28 11/13/2009 12:00 60 865 412 2.10
28 11/13/2009 13:00 60 777 406 1.92
28 11/13/2009 14:00 60 553 402 1.38
28 11/13/2009 15:00 60 611 403 1.52

Table C.31: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 29 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

29 1/14/2010 10:00 60 484 581 394 1.23 1.48
29 1/14/2010 11:00 60 484 683 377 1.29 1.81
29 1/14/2010 12:00 60 515 995 374 1.38 2.66
29 1/14/2010 13:00 60 508 1071 372 1.37 2.88
29 1/14/2010 14:00 45 483 869 383 1.26 2.27
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Table C.32: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 30 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

30 1/15/2010 11:00 60 525 484 453 1.16 1.07
30 1/15/2010 12:00 60 529 495 437 1.21 1.13
30 1/15/2010 13:00 60 537 511 423 1.27 1.21
30 1/15/2010 14:00 60 546 520 421 1.30 1.24

Table C.33: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 31 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

31 2/3/2010 10:00 60 1077 437 2.47
31 2/3/2010 11:00 60 936 396 2.36
31 2/3/2010 12:00 60 896 393 2.28
31 2/3/2010 13:00 60 677 392 1.73
31 2/3/2010 14:00 60 689 387 1.78
31 2/3/2010 15:00 45 719 383 1.88

Table C.34: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 32 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

32 2/2/2010 10:00 60 1067 399 2.68
32 2/2/2010 11:00 60 1470 385 3.82
32 2/2/2010 12:00 60 1928 380 5.07
32 2/2/2010 13:00 60 2053 375 5.48
32 2/2/2010 14:00 60 1952 373 5.24
32 2/2/2010 15:00 45 1823 369 4.93

Table C.35: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 33 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

33 1/29/2010 10:00 60 663 579 422 1.57 1.37
33 1/29/2010 11:00 45 558 483 396 1.41 1.22
33 1/29/2010 12:00 60 499 434 385 1.30 1.13
33 1/29/2010 13:00 60 494 430 376 1.31 1.14
33 1/29/2010 14:00 60 525 416 377 1.39 1.10
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Table C.36: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 34 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

34 2/18/2010 10:00 45 553 362 1.53
34 2/18/2010 11:00 60 548 335 1.64
34 2/18/2010 12:00 60 607 330 1.84
34 2/18/2010 13:00 60 618 329 1.88
34 2/18/2010 14:00 60 631 326 1.93
34 2/18/2010 15:00 60 579 327 1.77

Table C.37: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 35 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

35 2/19/2010 11:00 45 448 370 1.21
35 2/19/2010 12:00 45 480 354 1.36
35 2/19/2010 13:00 60 384 354 1.09
35 2/19/2010 14:00 60 337 359 0.94
35 2/19/2010 15:00 60 364 365 1.00

Table C.38: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 36 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

36 3/11/2010 7:00 60 482 479 398 1.21 1.21
36 3/11/2010 8:00 60 438 452 392 1.12 1.15
36 3/11/2010 9:00 60 448 423 369 1.21 1.15
36 3/11/2010 10:00 60 431 409 352 1.22 1.16
36 3/11/2010 11:00 60 452 435 348 1.30 1.25
36 3/11/2010 12:00 60 469 431 349 1.34 1.24

Table C.39: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 37 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

37 3/25/2010 10:00 60 496 355 1.40
37 3/25/2010 11:00 60 454 351 1.29
37 3/25/2010 12:00 60 469 341 1.38
37 3/25/2010 13:00 60 510 342 1.49
37 3/25/2010 14:00 60 467 345 1.35
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Table C.40: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 38 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

INSIDE 2 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

I/O 
RATIO (2)

38 3/26/2010 11:00 60 455 416 372 1.22 1.12
38 3/26/2010 12:00 60 501 448 356 1.41 1.26
38 3/26/2010 13:00 60 531 505 345 1.54 1.46
38 3/26/2010 14:00 60 544 515 334 1.63 1.54
38 3/26/2010 15:00 45 551 519 330 1.67 1.57

Table C.41: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 39 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

39 3/30/2010 10:00 45 549 368 1.49
39 3/30/2010 11:00 60 685 351 1.95
39 3/30/2010 13:00 60 745 315 2.36
39 3/30/2010 14:00 60 657 315 2.09
39 3/30/2010 15:00 45 646 321 2.01

Table C.42: Mean Hourly Concentrations and Indoor/Outdoor Ratios for CO2 in 
Building 40 

 

BLDG ID DATE HOUR
NO. OF 
MINS

INSIDE 1 
(ppb)

OUTSIDE 
(ppb)

I/O 
RATIO (1)

40 3/31/2010 11:00 60 396 372 1.06
40 3/31/2010 12:00 45 410 359 1.14
40 3/31/2010 13:00 45 358 352 1.01
40 3/31/2010 14:00 60 352 352 1.00

C-18 



Table C.43: Summary Statistics of Temperatures in for Each Building 

Building ID Date Location Mean SD Min 25% Med 75% Max 
◦C ◦C ◦C ◦C ◦C ◦C 

1*** 12/12/2008 Inside 1 22.8 0.6 21.0 22.4 22.8 23.2 24.1 
1*** 12/12/2008 Inside 2 21.5 0.9 19.5 21.1 21.8 22.3 23.0 

2 1/30/2010 Inside 1 21.7 1.5 14.5 21.0 22.5 22.9 23.2 
2 1/30/2010 Inside 2 19.5* 1.4 16.8 18.3 20.2 20.6 21.0 
2 1/30/2010 Outside 15.3 7.4 4.6 8.2 18.7 21.5 27.5 
3 2/20/2010 Inside 1 24.3 3.2 16.8 21.3 24.4 27.5 28.7 
3 2/20/2010 Inside 2 23.4 1.6 16.8 22.9 23.6 24.4 25.2 
3 2/20/2010 Outside 23.7 4.9 13.7 20.2 23.2 26.7 34.0 
4 2/27/2009 Inside 1 21.6 2.4 14.5 19.8 22.5 23.6 24.0 
4 2/27/2009 Inside 2 21.9 3.0 12.5 19.0 23.2 24.0 25.2 
4 2/27/2009 Outside 22.1 3.1 15.2 19.0 23.6 24.4 25.6 
5 3/6/2009 Inside 1 22.5 2.3 16.0 22.1 23.6 24.0 24.0 
5 3/6/2009 Inside 2 25.9** 3.2 16.0 24.0 26.7 28.3 29.5 
5 3/6/2009 Outside 15.1 3.3 9.0 12.6 15.2 17.5 22.5 
6 5/18/2009 Inside 1 25.4** 0.5 24.8 24.8 25.2 25.6 26.3 
6 5/18/2009 Inside 2 25.1** 0.3 24.5 24.7 25.1 25.4 26.3 
6 5/18/2009 Outside 43.7 3.4 35.1 41.5 45.1 46.2 48.0 
7 5/19/2009 Inside 1 26.9** 0.4 26.3 26.7 26.7 27.1 28.7 
7 5/19/2009 Outside 33.3 1.8 29.2 31.8 33.7 34.5 38.5 
8 6/2/2009 Inside 1 21.8* 1.2 17.9 20.2 21.3 22.1 23.2 
8 6/2/2009 Inside 2 22.0* 2.2 17.5 20.6 21.7 23.6 26.7 
8 6/2/2009 Outside 25.1 8.7 13.7 16.3 25.8 34.4 37.4 
9 6/30/2009 Inside 1 24.8 0.8 23.6 24.0 24.4 25.6 26.7 
9 6/30/2009 Outside 32.9 3.0 26.0 31.3 33.6 34.0 39.7 
10 6/16/2009 Inside 1 26.3 3.4 18.0 24.7 27.2 29.0 30.0 
10 6/16/2010 Inside 2 25.0 1.9 18.7 25.2 25.6 25.8 27.1 
10 6/16/2010 Outside 27.2 4.5 18.5 23.4 27.7 31.7 33.0 
11 6/17/2009 Inside 1 24.5 0.4 23.6 24.3 24.6 24.8 25.2 
11 6/17/2009 Inside 2 24.6 0.6 22.9 24.4 24.8 25.2 25.6 
11 6/17/2009 Outside 27.9 1.9 24.1 26.5 27.9 29.5 31.6 
12 7/15/2009 Inside 1 24.9 0.8 23.6 24.4 25.2 25.2 26.3 
12 7/15/2009 Inside 2 24.8 0.8 23.2 24.4 24.8 25.6 26.7 
12 7/15/2009 Outside 35.7 3.7 28.3 32.3 37.9 38.8 39.7 
13 7/16/2009 Inside 1 23.1* 0.8 21.7 22.1 23.6 24.0 24.4 
13 7/16/2009 Inside 2 24.5 0.6 23.6 24.0 24.4 25.2 25.6 
13 7/16/2009 Outside 39.5 2.0 35.3 38.3 39.7 41.5 42.0 
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Table C.43: (continued) 
Building ID Date Location Mean SD Min 25% Med 75% Max 

◦C ◦C ◦C ◦C ◦C ◦C 
14 7/23/2009 Inside 1 24.3 0.9 22.5 23.6 24.4 24.8 26.3 
14 7/23/2009 Inside 2 26.7 0.5 25.2 26.3 26.7 27.1 27.5 
14 7/23/2009 Outside 34.4 8.2 24.4 28.7 32.3 36.6 53.0 
15 7/24/2009 Inside 1 25.5 0.8 23.6 25.0 25.7 26.1 26.7 
15 7/24/2009 Inside 2 22.7* 0.4 21.3 22.5 22.9 22.9 23.6 
15 7/24/2009 Outside 33.0 6.9 23.1 27.3 31.7 39.0 54.2 
16 8/6/2009 Inside 1 26.0 0.9 24.8 25.2 26.3 26.7 27.5 
16 8/6/2009 Inside 2 24.9 0.4 23.6 24.4 24.8 25.2 25.6 
16 8/6/2009 Outside 37.3 3.5 30.3 34.4 37.9 41.1 42.0 
17 8/7/2009 Inside 1 24.7 1.2 22.5 23.6 25.2 25.6 27.1 
17 8/7/2009 Inside 2 23.8 0.5 22.1 23.6 24.0 24.0 24.8 
17 8/7/2009 Outside 26.9 2.8 21.0 24.4 28.3 29.5 29.9 
18 8/8/2009 Inside 1 28.0** 1.4 25.2 26.7 27.9 29.5 29.9 
18 8/8/2009 Inside 2 26.9 0.6 24.8 26.7 27.1 27.1 27.5 
18 8/8/2009 Outside 33.6 5.7 22.9 28.7 35.1 39.2 41.5 
19 8/27/2009 Inside 1 22.5* 0.9 17.9 22.5 22.9 23.2 23.6 
19 8/27/2009 Outside 23.4 5.6 14.9 17.9 24.0 28.7 31.9 
20 9/15/2009 Inside 1 28.6** 2.1 24.0 27.5 29.9 30.3 30.3 
20 9/15/2009 Inside 2 28.1** 1.6 24.4 27.1 29.1 29.5 29.9 
20 9/15/2009 Outside 24.3 1.7 21.0 23.2 24.8 26.0 26.3 
21 9/23/2009 Inside 1 23.9 0.7 22.5 23.2 24.0 24.4 24.8 
21 9/23/2009 Inside 2 22.9* 0.5 21.7 22.5 23.2 23.2 23.6 
21 9/23/2009 Outside 31.2 2.5 25.6 29.5 30.7 33.6 34.9 
22 9/24/2009 Inside 2 27.6** 1.0 26.3 26.7 27.1 28.3 29.9 
22 9/24/2009 Outside 36.1 2.4 29.9 34.9 35.7 38.3 40.1 
23 9/25/2009 Inside 1 22.5* 0.8 19.0 22.5 22.5 22.9 23.6 
23 9/25/2009 Inside 2 26.0 1.2 20.6 26.0 26.3 26.7 27.5 
23 9/25/2009 Outside 25.9 1.7 19.4 26.0 26.3 26.7 27.1 
24 10/2/2009 Inside 1 23.7 1.8 17.1 23.2 24.8 24.8 25.2 
24 10/2/2009 Inside 2 25.3 1.4 19.0 25.6 26.0 26.0 26.3 
24 10/2/2009 Outside 31.0 2.3 20.2 29.9 31.9 32.8 34.9 
25 10/21/2010 Inside 1 22.8* 1.4 17.9 22.1 23.2 23.6 24.4 
25 10/21/2010 Outside 16.5 2.5 13.3 14.1 16.4 18.3 21.7 
26 10/21/2010 Inside 1 25.6 2.4 17.9 25.1 26.1 27.5 28.3 
26 10/21/2010 Outside 23.4 6.8 15.6 17.5 20.8 31.5 35.3 
27 11/3/2009 Inside 1 21.9 0.5 21.3 21.7 21.7 22.1 25.2 
27 11/3/2009 Outside 21.7 1.3 19.0 20.6 22.1 22.9 24.8 
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Table C.43: (continued) 

Building ID Date Location Mean SD Min 25% Med 75% Max 
◦C ◦C ◦C ◦C ◦C ◦C 

28 11/13/2009 Inside 1 21.8 2.3 16.4 19.8 23.6 23.6 23.6 
28 11/13/2009 Outside 13.9 1.7 10.6 12.6 14.5 15.2 16.0 
29 1/14/2010 Inside 1 19.3* 2.5 12.2 17.3 20.2 21.3 22.5 
29 1/14/2010 Inside 2 22.8 5.6 11.8 20.4 22.1 27.9 32.3 
29 1/14/2010 Outside 22.5 2.6 12.2 21.3 23.6 24.0 25.2 
30 1/15/2010 Inside 1 21.9 0.9 17.9 21.7 22.5 22.5 22.5 
30 1/15/2010 Inside 2 23.3 1.0 19.4 23.2 23.6 24.0 24.0 
30 1/15/2010 Outside 20.1 1.4 17.5 19.0 20.6 21.3 21.7 
31 2/3/2010 Inside 1 21.0 2.9 12.2 19.0 22.5 23.2 23.6 
31 2/3/2010 Outside 16.1 1.7 12.2 15.2 17.1 17.5 17.9 
32 2/2/2010 Inside 1 23.3 2.4 12.6 22.5 24.4 24.8 25.2 
32 2/2/2010 Outside 16.2 2.0 12.6 14.5 16.4 17.9 18.7 
33 1/29/2010 Inside 1 24.0 3.4 9.0 22.9 25.6 26.3 26.3 
33 1/29/2010 Inside 2 22.2 2.3 10.6 22.1 23.2 23.2 24.0 
33 1/29/2010 Outside 16.4 3.6 8.2 12.6 17.5 19.0 23.2 
34 2/18/2010 Inside 1 14.3* 0.9 12.6 13.7 14.5 14.9 15.2 
34 2/18/2010 Outside 19.0 1.8 13.7 17.9 19.4 20.6 21.0 
35 2/19/2010 Inside 1 23.8 1.9 14.9 23.1 24.8 25.2 25.2 
35 2/19/2010 Outside 23.4 4.6 14.9 19.4 24.0 26.8 30.7 
36 3/10/2010 Inside 1 16.8* 1.8 10.2 16.0 16.8 18.3 19.0 
36 3/10/2010 Inside 2 16.2* 1.4 10.2 15.6 16.8 17.1 18.3 
36 3/10/2010 Outside 12.3 4.8 2.0 8.2 14.9 15.6 17.9 
37 3/25/2010 Inside 2 22.9 0.7 21.0 22.5 22.9 23.2 24.4 
37 3/25/2010 Outside 18.9 1.6 16.0 17.5 19.0 20.2 21.7 
38 3/26/2010 Inside 1 22.8 1.7 15.2 22.1 23.2 24.0 24.4 
38^ 3/26/2010 Inside 2 22.9 1.8 15.5 22.0 23.6 24.1 24.4 
38^ 3/26/2010 Outside 18.1 3.2 12.8 14.9 18.3 20.7 22.9 
39 3/30/2010 Inside 1 24.4 1.6 18.3 23.2 24.8 26.0 26.3 
39 3/30/2010 Outside 25.3 3.1 18.3 23.2 25.2 27.5 34.0 
40 3/31/2010 Inside 1 22.6 1.3 19.4 21.4 22.9 23.6 24.8 
40 3/31/2010 Outside 19.2 1.9 16.0 17.1 19.8 20.6 23.2 

*Below temperature ASHRAE 55 comfort standards.  
**Above ASHRA 55 comfort standards  
***Data collected from Q-Trak Plus IAQ Monitory Model 8552/8554 ^Data collected from HOBO data 
loggers 
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Table C.44: Summary Statistics of Relative Humidity for Each Building  

Building ID Date Location Mean SD Min 25% Med 75% Max 
% RH % RH % RH % RH % RH % RH 

1 12/12/2008 Inside 2 33.9 1.5 31.6 32.6 33.4 35.1 39.3 

3 2/20/2010 Inside 1 41.7 0.8 40.0 41.1 41.7 42.2 44.3 

3 2/20/2010 Outside 30.2 8.6 17.2 21.4 29.6 37.7 50.6 

5 3/6/2009 Inside 1 41.7 5.3 36.2 37.7 39.5 44.5 54.2 

5 3/6/2009 Inside 2 37.6 5.4 31.2 33.2 36.5 39.8 55.6 

5 3/6/2009 Outside 49.5 11.3 26.7 39.2 49.8 61.2 73.2 

6 5/18/2009 Inside 1 34.7 1.9 27.3 33.6 35.8 36.1 36.8 

6 5/18/2009 Inside 2 35.9 0.8 32.2 35.4 36.1 36.4 37.4 

6 5/18/2009 Outside 15.0 0.0 15.0 15.0 15.0 15.0 15.0 

7 5/19/2009 Inside 1 32.0 1.7 27.8 30.3 32.7 33.3 34.8 

7 5/19/2009 Outside 15.9 2.2 15.0 15.0 15.0 15.0 24.9 

8 6/2/2009 Inside 1 53.3 1.5 51.6 52.3 52.5 54.2 57.5 

8 6/2/2009 Inside 2 50.3 6.1 41.1 45.7 48.3 56.6 62.8 

8 6/2/2009 Outside 38.3 23.8 15.0 15.0 25.8 64.1 74.3 

9 6/30/2009 Inside 1 32.3 1.2 28.2 31.6 32.2 32.8 37.9 

9 6/30/2009 Outside 15.0 0.0 15.0 15.0 15.0 15.0 15.0 

10 6/16/2009 Inside 2 43.4 7.6 36.2 39.2 40.7 43.6 69.4 

10 6/16/2009 Outside 39.6 13.4 24.5 26.3 37.3 50.6 71.6 

11 6/17/2009 Inside 1 40.4 4.8 24.6 39.8 41.1 42.8 48.6 

11 6/17/2009 Inside 2 40.4 4.6 24.6 40.5 41.9 42.7 45.7 

11 6/17/2009 Outside 35.1 4.6 23.2 32.2 36.0 38.6 42.0 

12 7/15/2009 Inside 1 37.6 1.2 34.8 36.8 37.5 38.7 39.8 

12 7/15/2009 Inside 2 32.6 0.8 31.3 31.9 32.4 33.1 34.7 

12 7/15/2009 Outside 19.5 4.9 15.0 15.0 17.4 22.9 30.9 

13 7/16/2009 Inside 1 38.5 1.5 31.8 37.9 38.6 39.5 40.3 

13 7/16/2009 Inside 2 32.8 0.8 30.3 32.2 32.6 33.6 34.4 

13 7/16/2009 Outside 18.1 2.5 15.0 15.0 18.1 20.4 23.5 

14 7/23/2009 Inside 1 38.1 2.1 33.6 36.5 38.0 39.4 44.1 

14 7/23/2009 Inside 2 33.5 1.0 31.8 32.7 33.7 34.2 35.8 

14 7/23/2009 Outside 23.0 9.0 15.0 15.0 20.3 29.4 42.7 
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Table C.44: (continued) 

Building ID Date Location Mean SD Min 25% Med 75% Max 
% RH % RH % RH % RH % RH % RH 

15 7/24/2009 Inside 1 39.7 2.0 36.9 38.2 38.8 41.0 45.9 

15 7/24/2009 Inside 2 38.0 1.4 35.9 37.1 37.7 38.7 44.3 

15 7/24/2009 Outside 33.4 14.2 15.0 18.1 34.4 46.8 55.6 

16 8/6/2009 Inside 1 35.8 1.3 25.9 35.7 36.0 36.4 37.8 

16 8/6/2009 Inside 2 36.4 1.5 33.6 35.3 36.6 37.5 39.4 

16 8/6/2009 Outside 15.0 0.5 15.0 15.0 15.0 15.0 24.2 

17 8/7/2009 Inside 1 56.3 1.7 52.0 55.0 56.5 57.6 60.2 

17 8/7/2009 Inside 2 46.0 1.7 42.6 44.7 45.9 47.2 49.8 

17 8/7/2009 Outside 38.9 6.8 29.4 33.5 37.3 44.0 52.6 

18 8/8/2009 Inside 1 33.2 2.4 29.7 30.5 33.3 35.5 39.6 

18 8/8/2009 Inside 2 34.5 1.8 31.6 33.1 34.0 36.1 38.8 

18 8/8/2009 Outside 23.7 12.7 15.0 15.0 15.0 32.8 52.3 

19 8/27/2009 Inside 1 45.0 3.1 40.5 42.6 44.4 46.2 55.9 

19 8/27/2009 Outside 39.9 16.4 15.0 24.5 38.4 55.1 67.3 

20 9/15/2009 Inside 1 42.5 5.3 37.1 38.0 40.8 46.9 53.8 

20 9/15/2009 Inside 2 41.5 4.1 35.6 38.2 39.9 45.2 51.6 

20 9/15/2009 Outside 50.7 6.8 40.7 45.0 49.3 57.2 63.3 

21 9/23/2009 Inside 1 49.4 7.7 34.1 43.9 53.0 55.6 57.6 

21 9/23/2009 Inside 2 48.7 5.1 36.9 45.7 49.9 52.4 56.9 

21 9/23/2009 Outside 37.3 15.3 15.0 15.0 45.2 48.3 58.9 

22 9/24/2009 Inside 1 18.2 3.3 15.0 15.0 17.2 20.8 26.1 

22 9/24/2009 Inside 2 16.3 2.0 15.0 15.0 15.0 18.2 21.3 

22 9/24/2009 Outside 15.0 0.0 15.0 15.0 15.0 15.0 15.0 

23 9/25/2009 Inside 1 43.1 1.2 39.9 42.2 43.1 43.7 46.3 

23 9/25/2009 Inside 2 36.4 2.7 31.3 34.6 36.6 38.4 43.2 

23 9/25/2009 Outside 43.7 5.5 28.6 42.4 45.6 47.0 50.3 

24 10/2/2009 Inside 1 26.4 1.2 24.3 25.5 26.4 27.0 30.4 

24 10/2/2009 Inside 2 23.7 2.4 18.8 21.1 24.7 25.6 28.0 

24 10/2/2009 Outside 15.9 2.7 15.0 15.0 15.0 15.0 27.7 

25 10/20/2009 Inside 1 50.7 3.4 43.9 48.0 49.9 52.7 61.0 

25 10/20/2009 Outside 65.7 4.0 58.8 62.9 65.3 69.7 72.1 

26 10/21/2009 Inside 1 43.2 3.9 36.8 40.2 42.3 46.0 56.1 

26 10/21/2009 Outside 47.2 18.7 15.0 27.9 56.2 62.4 64.3 
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Table C.44: (continued) 

Building ID Date Location Mean SD Min 25% Med 75% Max 
% RH % RH % RH % RH % RH % RH 

27 11/3/2009 Inside 1 40.4 3.8 37.1 37.8 39.0 41.7 51.0 

27 11/3/2009 Outside 39.0 6.4 29.4 33.2 37.8 44.2 52.2 

28 11/13/2009 Inside 1 30.8 3.1 26.2 27.9 31.2 33.7 37.6 

28 11/13/2009 Outside 41.1 7.4 31.9 34.8 37.8 46.9 56.0 

29 1/14/2010 Inside 1 42.7 6.6 32.3 37.8 40.6 48.3 56.3 

29 1/14/2010 Inside 2 21.3 13.6 15.0 15.0 15.0 15.0 58.9 

29 1/14/2010 Outside 32.4 3.3 28.2 30.1 31.7 33.0 42.6 

30 1/15/2010 Inside 1 31.8 0.6 30.7 31.5 31.7 32.0 33.7 

30 1/15/2010 Inside 2 29.5 0.9 28.4 28.9 29.2 29.9 32.9 

30 1/15/2010 Outside 31.9 7.3 23.2 27.4 29.5 33.7 55.5 

31 2/3/2010 Inside 1 52.6 6.0 46.9 47.8 49.1 57.6 65.0 

31 2/3/2010 Outside 57.6 5.8 51.9 53.7 54.9 57.8 72.3 

32 2/2/2010 Inside 1 46.3 5.1 38.4 42.0 44.1 50.9 57.2 

32 2/2/2010 Outside 50.8 4.5 44.0 47.1 49.6 54.0 59.5 

33 1/29/2010 Inside 1 35.8 5.8 31.5 32.3 33.1 36.9 61.5 

33 1/29/2010 Inside 2 39.3 4.2 35.3 37.0 38.0 39.5 59.0 

33 1/29/2010 Outside 55.9 13.6 35.6 45.7 47.8 68.9 80.5 

34 2/18/2010 Inside 1 30.8 1.8 29.2 29.7 30.0 31.0 36.8 

34 2/18/2010 Outside 34.5 2.8 29.5 32.7 33.9 35.9 46.0 

35 2/19/2010 Inside 1 32.6 4.0 28.3 29.1 31.4 34.6 44.5 

35 2/19/2010 Outside 24.7 9.7 15.0 15.0 21.9 31.8 45.7 

36 3/10/2010 Inside 1 34.8 4.4 29.0 31.9 33.7 35.5 48.0 

36 3/10/2010 Inside 2 33.9 3.5 31.3 32.2 32.7 33.9 52.2 

36 3/10/2010 Outside 31.8 11.2 16.7 23.1 27.1 41.5 55.8 

37 3/25/2010 Inside 2 36.9 2.8 32.0 34.9 36.9 38.3 44.9 

37 3/25/2010 Outside 44.9 3.9 29.3 43.1 44.3 47.3 52.8 

38 3/26/2010 Inside 1 35.6 3.8 31.0 32.9 34.1 38.2 52.1 

38 3/26/2010 Inside 2 35.4 3.7 31.3 32.8 34.0 37.4 50.7 

38 3/26/2010 Outside 41.9 14.6 23.2 29.2 37.4 54.6 67.4 

39 3/30/2010 Inside 1 42.2 2.5 36.8 41.3 42.3 43.7 50.4 

39 3/30/2010 Outside 33.2 7.9 15.0 28.1 32.2 38.7 50.4 

40 3/31/2010 Inside 1 41.2 3.8 33.3 38.3 41.6 44.3 47.8 

40 3/31/2010 Outside 40.1 7.2 28.8 35.1 37.1 48.1 53.2 
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Table C.45: Summary of Statistics for CO for Each Building 

Bldg Location Date 5th 25th 50th 75th 95th Average 
ppm ppm ppm ppm ppm ppm 

1 Inside 2/19/2010 0.0 0.1 1.0 1.2 1.4 0.8 
1 Inside 2/19/2010 0.2 0.3 0.4 0.7 0.8 0.5 
3 Inside 3/30/2010 3.9 4.5 4.7 4.8 5.4 4.6 
16 Inside 8/6/2009 0.5 0.6 0.7 0.8 1.0 0.7 
17 Inside 8/7/2009 0.0 0.1 0.2 0.3 0.7 0.3 
18 Inside 8/8/2009 0.3 0.5 0.6 0.7 0.8 0.6 
19 Inside 8/27/2009 0.4 0.6 0.8 1.0 1.1 0.8 
21 Inside 9/23/2009 0.5 0.6 0.7 0.8 1.0 0.7 
22 Inside 9/24/2009 0.2 0.3 0.4 0.5 0.6 0.4 
23 Inside 9/25/2009 0.3 0.4 0.6 0.7 1.1 0.6 
24 Inside 10/2/2009 0.0 0.1 0.1 0.3 0.7 0.2 
27 Inside 11/3/2009 1.6 1.8 1.9 2.3 2.5 2.0 
28 Inside 11/13/2009 0.0 0.0 0.0 0.0 0.0 0.0 
29 Inside 1/14/2009 0.4 0.7 1.0 1.1 1.4 0.9 
30 Inside 1/15/2010 1.0 1.2 1.4 1.6 1.8 1.4 
31 Inside 2/3/2009 0.6 0.8 0.9 1.1 1.4 1.0 
32 Inside 2/2/2010 0.6 0.9 1.1 1.3 1.4 1.1 
33 Inside 1/29/2010 0.8 0.9 1.0 1.1 1.3 1.0 
36 Inside 3/10/2010 0.2 0.3 0.3 0.4 0.5 0.3 
37 Inside 3/25/2010 0.2 0.4 0.5 0.5 0.9 0.5 
38 Inside 3/26/2010 0.7 0.8 0.8 0.9 1.0 0.8 

 



Table C.46: Summary Statistics of Fine Particle for Each Building 

PM 0.3-0.5 PM 0.5-0.7 PM 0.7-1.0 PM 1.0-2.0 PM 2.0-5.0 
Bldg Indoor Outdoor I/O Indoor Outdoor I/O Indoor Outdoor I/O Indoor Outdoor I/O Indoor Outdoor I/O 

µg/m3 µg/m3 - µg/m3 µg/m3 - µg/m3 µg/m3 - µg/m3 µg/m3 - µg/m3 µg/m3 - 
1 0.80 4.03 0.20 0.22 2.03 0.11 0.09 1.55 0.06 0.33 4.47 0.07 2.68 3.21 0.83 
2 4.27 6.12 0.70 0.85 1.84 0.46 0.49 0.56 0.87 1.25 0.90 1.38 1.71 3.16 0.54 
3 2.39 1.74 1.38 0.65 0.48 1.36 0.30 0.55 0.54 1.32 3.43 0.39 3.21 17.63 0.18 
4 0.21 0.64 0.34 0.09 0.14 0.68 0.07 0.26 0.28 0.41 1.31 0.31 3.22 3.26 0.99 
5 0.18 0.29 0.62 0.08 0.07 1.04 0.07 0.16 0.41 0.43 0.86 0.50 3.54 2.08 1.71 
6 0.57 0.55 1.03 0.13 0.19 0.70 0.13 0.14 0.92 0.81 1.03 0.79 4.04 4.62 0.87 
7 1.58 1.87 0.84 0.36 0.41 0.87 0.17 0.20 0.88 1.03 1.06 0.97 4.06 3.64 1.11 
9 2.32 1.81 1.28 0.43 0.34 1.27 0.26 0.18 1.43 1.09 0.76 1.44 2.73 1.48 1.85 
10 1.10 1.34 0.82 0.12 0.17 0.73 0.11 0.09 1.27 0.74 0.53 1.40 4.11 2.05 2.01 
11 1.77 1.89 0.94 0.34 0.36 0.96 0.27 0.20 1.35 0.99 0.95 1.03 1.41 2.64 0.54 
12 0.81 1.35 0.60 0.12 0.14 0.90 0.07 0.19 0.34 0.44 1.28 0.34 1.46 7.80 0.19 
13 1.28 2.34 0.55 0.25 0.29 0.88 0.13 0.30 0.44 1.14 1.50 0.76 5.09 7.93 0.64 
14 0.40 0.39 1.04 0.07 0.08 0.82 0.04 0.13 0.27 0.20 0.75 0.27 1.07 3.58 0.30 
15 0.51 0.82 0.62 0.09 0.13 0.71 0.05 0.20 0.27 0.28 1.07 0.27 1.37 5.00 0.27 
16 0.37 0.40 0.94 0.11 0.08 1.41 0.06 0.11 0.49 0.30 0.70 0.43 1.49 3.35 0.45 
17 0.97 0.80 1.22 0.33 0.08 4.34 0.24 0.11 2.15 1.08 0.72 1.51 3.87 4.73 0.82 
18 0.59 0.80 0.73 0.10 0.09 1.12 0.06 0.13 0.45 0.34 0.68 0.50 1.65 2.35 0.70 
19 0.21 0.44 0.49 0.06 0.07 0.96 0.04 0.10 0.44 0.35 0.61 0.57 2.16 3.87 0.56 
20 0.60 0.77 0.77 0.20 0.16 1.26 0.17 0.28 0.59 0.96 1.75 0.55 3.31 5.09 0.65 
21 1.66 1.44 1.15 0.25 0.13 1.94 0.11 0.14 0.75 0.44 0.79 0.55 1.59 4.04 0.39 
22 0.27 0.25 1.11 0.13 0.04 3.76 0.14 0.05 2.83 1.35 0.44 3.10 8.48 4.12 2.06 
23 1.61 1.78 0.90 0.20 0.15 1.38 0.09 0.17 0.52 0.36 0.94 0.39 1.27 4.21 0.30 
24 0.20 0.37 0.54 0.10 0.18 0.54 0.07 0.30 0.24 0.36 1.85 0.20 1.23 8.43 0.15 
25 0.94 1.62 0.58 0.23 0.25 0.90 0.14 0.37 0.39 0.64 1.49 0.43 3.08 4.46 0.69 
26 0.81 1.88 0.43 0.20 0.30 0.66 0.10 0.41 0.24 0.48 1.71 0.28 1.84 4.45 0.41 
27 0.82 1.00 0.82 0.20 0.16 1.24 0.10 0.24 0.41 0.48 1.21 0.40 1.83 5.48 0.33 
28 1.79 0.69 2.58 1.47 0.09 16.33 1.39 0.13 10.97 6.37 0.50 12.75 25.48 1.51 16.86 
29 0.95 0.67 1.42 0.43 0.11 4.01 0.30 0.16 1.92 1.44 0.74 1.95 5.06 3.10 1.63 
30 0.31 0.54 0.58 0.14 0.16 0.85 0.09 0.29 0.30 0.47 1.37 0.34 1.78 3.84 0.46 
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Table C.46: (continued) 

PM 0.3-0.5 PM 0.5-0.7 PM 0.7-1.0 PM 1.0-2.0 PM 2.0-5.0 
Bldg Indoor Outdoor I/O Indoor Outdoor I/O Indoor Outdoor I/O Indoor Outdoor I/O Indoor Outdoor I/O 

µg/m3 µg/m3 - µg/m3 µg/m3 - µg/m3 µg/m3 - µg/m3 µg/m3 - µg/m3 µg/m3 - 
31 1.89 1.72 1.10 0.24 0.62 0.39 0.34 0.42 0.81 1.55 2.34 0.66 4.98 4.77 1.05 
32 2.99 1.32 2.26 0.94 0.36 2.57 1.37 0.18 7.70 5.22 0.76 6.84 9.26 1.63 5.66 
33 2.00 5.38 0.37 0.41 1.33 0.31 0.17 1.42 0.12 0.72 2.40 0.30 3.27 1.51 2.16 
34 0.78 0.96 0.82 0.12 0.29 0.40 0.19 0.16 1.24 1.15 0.82 1.41 4.86 2.97 1.63 
35 0.83 0.60 1.38 0.17 0.14 1.29 0.21 0.08 2.52 0.84 0.63 1.34 3.46 3.74 0.92 
36 0.35 0.48 0.73 0.11 0.17 0.64 0.09 0.13 0.66 0.49 0.76 0.64 2.07 3.82 0.54 
37 1.87 4.36 0.43 0.28 1.71 0.16 0.39 0.83 0.47 1.74 4.18 0.42 3.97 7.59 0.52 
38 2.33 2.49 0.94 0.33 0.89 0.37 0.26 0.48 0.54 1.05 2.68 0.39 7.14 5.97 1.20 
39 0.70 0.75 0.93 0.21 0.25 0.84 0.23 0.19 1.22 1.79 1.15 1.56 3.92 2.46 1.59 
40 1.43 0.20 7.06 0.29 0.27 1.07 0.43 0.33 1.31 1.84 2.42 0.76 3.36 5.58 0.60 

 

 



Table C.47: Integrated PM Results for Each Building 

     PM2.5 PM10   
Bldg Date Indoor 1 Indoor 2 Outdoor I/O Indoor 1 Indoor 2 Outdoor I/O Note 

  (μg/m3) (μg/m3) (μg/m3)   (μg/m3) (μg/m3) (μg/m3)     
1 12-Dec-08 45.1 — 59.7 0.8 93.2 — 107.5 0.9 PM2.5, PM 10 summed
2 30-Jan-09 60.2 — 51.0 1.2 73.0 — 83.3 0.9 PM2.5, PM 10 summed
3 20-Feb-09 23.7 — 8.7 2.7 — — — —   
4 27-Feb-09 4.6 5.8 5.7 0.9 37.8 48.7 60.6 0.7 PM 10 summed 
5 6-Mar-09 4.9 — — — 43.7 — — — PM 10 summed 
6 18-May-09 — 5.7 35.6 0.2 — 24.4 38.3 0.6 O-rings poor fit 
7 19-May-09 — 21.4 19.4 1.1 — 10.8 — — O-rings, filter ripped 
8 2-Jun-09 10.8 17.2 8.3 1.7 11.9 33.1 19.0 1.2   
9 30-Jun-09 — 8.4 12.2 0.7 — 33.5 35.7 0.9   

10 16-Jun-09 12.6 10.0 10.2 1.1 49.5 23.9 26.0 1.4   
11 17-Jun-09 10.0 2.2 12.5 0.5 15.4 16.0 27.0 0.6   
12 15-Jul-09 8.2 9.3 20.4 0.4 22.8 17.5 69.4 0.3   
13 16-Jul-09 16.6 17.7 26.4 0.6 41.0 37.7 85.7 0.5   
14 23-Jul-09 6.3 6.5 8.9 0.7 12.4 18.6 27.1 0.6   
15 24-Jul-09 5.9 6.7 13.9 0.5 10.5 11.0 38.2 0.3   
16 6-Aug-09 2.3 4.6 7.9 0.4 5.9 14.8 29.6 0.3   
17 7-Aug-09 18.0 8.0 9.4 1.4 35.0 24.8 26.1 1.1   
18 8-Aug-09 4.6 5.3 9.0 0.5 10.8 4.0 25.4 0.3   
19 27-Aug-09 5.9 — 6.8 0.9 17.8 — 17.9 1.0   
20 15-Sep-09 9.7 9.1 7.9 1.2 29.8 25.7 23.7 1.2   
21 23-Sep-09 10.5 8.7 12.4 0.8 24.0 16.9 36.7 0.6   
22 24-Sep-09 14.9 12.6 6.7 2.0 — 45.5 30.7 1.5 Filter Ripped 
23 25-Sep-09 — 10.7 8.9 1.2 15.4 17.0 28.6 0.6   
24 2-Oct-09 3.2 4.2 12.2 0.3 7.1 9.3 49.4 0.2   
25 21-Oct-09 2.7 — 10.7 0.2 8.0 — 19.7 0.4 *O same as 26 
26 21-Oct-09 — 7.9 10.7 0.7 — 16.1 19.7 0.8 *O same as 25 
27 3-Nov-09 15.1 — 11.8 1.3 24.2 — 35.7 0.7   
27 21-May-10 12.2 — 2.7 4.5 15.4 — 7.5 2.0   
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Table C.47: (continued) 

     PM2.5 PM10   
Bldg Date Indoor 1 Indoor 2 Outdoor I/O Indoor 1 Indoor 2 Outdoor I/O Note

  (μg/m3) (μg/m3) (μg/m3)   (μg/m3) (μg/m3) (μg/m3)     
28 13-Nov-09 16.6 — 4.7 3.6 36.6 — 12.6 2.9   
28 14-May-10 16.1 16.5 16.7 1.0 31.6 30.8 32.3 1.0   
29 14-Jan-10 — 8.1 6.0 1.4 — 18.0 24.5 0.7   
30 15-Jan-10 — 4.8 7.9 0.6 — 14.7 37.2 0.4   
31 3-Feb-10 15.1 15.6 8.8 1.7 47.4 8.1 21.5 1.3   
31 19-May-10 4.9 10.7 8.1 1.0 23.3 20.2 15.3 1.4   
32 2-Feb-10 21.3 — 5.8 3.7 55.0 — 14.2 3.9   
33 29-Jan-10 10.0 12.9 28.7 0.4 17.8 20.2 39.5 0.5   
34 18-Feb-10 14.8 15.3 9.4 1.6 26.0 25.2 18.6 1.4   
35 19-Feb-10 7.7 7.8 9.4 0.8 24.4 22.7 26.6 0.9   
36 10-Mar-10 — 4.1 5.5 0.7 — 13.2 18.9 0.7   
37 25-Mar-10 — 4.8 20.2 0.2 — 28.5 51.0 0.6   
38 26-Mar-10 12.9 — 16.5 0.8 26.5 — 30.5 0.8   
39 30-Mar-10 4.2 — 10.2 0.4 24.9 — 30.1 0.8   
40 31-Mar-10 13.0 — 4.8 2.7 30.5 — 37.0 0.7   

 



Table C.48: Summary Statistics of Ultrafine Particle Count for Each Building 

Building 
ID Date Sampling 

Duration Indoor Outdoor I/O ratio 

Minutes (#/cm3) (#/cm3) 
2 30-Jan-09 504 15307 - - 
3 20-Feb-09 331 11711 11194 1.05 
4 27-Feb-09 472 26683 8508 3.14 
5 6-Mar-09 340 5817 14929 0.39 
6 18-May-09 378 22136 4681 4.73 
7 19-May-09 418 12228 19246 0.64 
8 2-Jun-09 418 19190 27578 0.70 
9 30-Jun-09 378 2186 1706 1.28 

10 16-Jun-09 410 15253 18511 0.82 
11 17-Jun-09 378 34365 34613 0.99 
12 15-Jul-09 378 9095 34247 0.27 
13 16-Jul-09 378 22962 99152 0.23 
14 23-Jul-09 378 21372 24664 0.87 
15 24-Jul-09 378 6032 23800 0.25 
16 6-Aug-09 378 3947 8703 0.45 
17 7-Aug-09 372 75351 7882 9.56 
18 8-Aug-09 378 1740 4289 0.41 
19 27-Aug-09 379 8625 5194 1.66 
20 15-Sep-09 392 17771 24384 0.73 
21 23-Sep-09 437 9457 20616 0.46 
22 24-Sep-09 415 2541 3836 0.66 
23 25-Sep-09 420 5344 8323 0.64 
24 2-Oct-09 425 1983 8602 0.23 
25 20-Oct-09 224 2657 10146 0.26 
26 21-Oct-09 150 15307 11112 1.38 
27 3-Nov-09 362 176816 12371 14.29 
28 13-Nov-09 353 11232 7514 1.49 
29 14-Jan-10 410 38390 20703 1.85 
30 15-Jan-10 277 5488 17064 0.32 
31 3-Feb-10 311 10816 10353 1.04 
32 2-Feb-09 356 19014 15579 1.22 
33 29-Jan-10 408 5122 10527 0.49 
34 18-Feb-10 338 9334 - - 
35 19-Feb-09 335 - 3499 - 
36 11-Mar-10 310 11618 4887 2.38 
37 25-Mar-10 359 6835 4297 1.59 
38 26-Mar-10 328 8069 5793 1.39 
39 30-Mar-10 368 66749 8678 7.69 
40 31-Mar-10 318 18983 5895 3.22 
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Table C.49: Distribution of Indoor and Outdoor Ratios of Black Carbon for Each 
Building 

Bldg N 

Real-time Ratioa 
Ratio w/ 10% 

Delayb 
Ratio w/ 20% 

Delay 
Ratio w/ 50% 

Delay 
Denominator 

Used to 
Calculate 

Ratio Mean SD Mean SD Mean SD Mean SD 
All 
buildingsc   0.64 0.20 0.63 0.20 0.62 0.20 0.60 0.20   

2 83 0.71 0.30 0.71 0.27 0.71 0.22 0.70 0.13 roof 
3 98 1.29 0.52 1.29 0.54 1.27 0.55 1.26 0.56 street 
4 70 0.74 0.10 0.74 0.10 0.74 0.10 0.74 0.14 roof 
5 95 0.87 0.33 0.86 0.32 0.85 0.31 0.82 0.27 street 
6 85 0.32 0.09 0.31 0.09 0.30 0.08 0.27 0.06 street 
7 71 0.63 0.14 0.63 0.14 0.63 0.14 0.63 0.14 street 
8 89 0.90 0.21 0.89 0.20 0.89 0.19 0.87 0.15 street 
9 73 0.41 0.07 0.41 0.07 0.41 0.07 0.40 0.07 street 
10 80 0.53 0.15 0.53 0.15 0.53 0.14 0.51 0.14 street 
11 65 0.71 0.11 0.71 0.11 0.71 0.10 0.71 0.10 roof 
12 79 0.50 0.16 0.49 0.16 0.48 0.16 0.46 0.16 roof 
13 72 0.41 0.07 0.41 0.07 0.41 0.07 0.39 0.08 street 
14 59 0.63 0.22 0.61 0.19 0.60 0.17 0.56 0.13 roof 
15 89 0.52 0.08 0.51 0.08 0.50 0.07 0.47 0.07 street 
16 80 0.24 0.10 0.23 0.11 0.23 0.11 0.22 0.12 street 
17 75 0.92 0.63 0.92 0.63 0.86 0.46 0.81 0.37 roof 
18 81 0.37 0.13 0.33 0.09 0.32 0.08 0.28 0.08 street 
19 66 0.31 0.16 0.30 0.15 0.27 0.12 0.23 0.12 street 
20 70 0.80 0.05 0.80 0.05 0.79 0.04 0.78 0.06 street 
21 85 0.70 0.16 0.70 0.15 0.70 0.15 0.68 0.13 roof 
22 77 0.94 0.39 0.94 0.35 0.94 0.35 0.94 0.27 street 
23 78 0.83 0.12 0.81 0.12 0.80 0.11 0.74 0.12 roof 
24 76 0.47 0.10 0.46 0.08 0.45 0.08 0.43 0.07 roof 
25 35 0.57 0.06 0.56 0.06 0.55 0.06 0.51 0.08 street 
27 66 0.66 0.12 0.66 0.12 0.67 0.11 0.67 0.09 street 
28 72 1.08 0.51 1.11 0.54 1.11 0.54 1.18 0.58 street 
29 80 0.86 0.35 0.86 0.35 0.86 0.35 0.84 0.35 roof 
30 59 0.49 0.09 0.47 0.08 0.46 0.07 0.41 0.06 roof 
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Table C.49: (continued) 

Bldg N 

Real-time Ratioa 
Ratio w/ 10% 

Delayb 
Ratio w/ 20% 

Delay 
Ratio w/ 50% 

Delay 
Denominator 

Used to 
Calculate 

Ratio Mean SD Mean SD Mean SD Mean SD 
All 
buildingsc   0.64 0.20 0.63 0.20 0.62 0.20 0.60 0.20   

31 69 1.10 0.37 1.09 0.34 1.09 0.34 1.07 0.30 street 
32 44 1.67 0.26 1.66 0.27 1.64 0.26 1.66 0.23 street 
33 75 0.59 0.12 0.59 0.12 0.58 0.11 0.55 0.10 roof 
34 39 1.14 0.51 1.18 0.46 1.18 0.44 1.26 0.35 street 
35 69 0.59 0.28 0.59 0.28 0.59 0.28 0.59 0.28 street 
36 84 0.52 0.29 0.52 0.27 0.51 0.26 0.50 0.24 street 
37 70 0.74 0.16 0.74 0.14 0.74 0.13 0.75 0.10 street 
38 66 0.93 0.11 0.91 0.10 0.88 0.08 0.79 0.07 street 
39 67 0.83 0.23 0.82 0.22 0.80 0.20 0.77 0.18 street 
40 62 0.80 0.12 0.80 0.12 0.80 0.12 0.80 0.14 street 

a real-time ratio is calculated based on outdoor and indoor measurements collected at the same 
time point.  
b Ratios with delay are calculated based on outdoor measurement and indoor measurements 
with delay of 10/20/50 percent of the average air life in the building.  
c Buildings with Indoor/Outdoor ratios larger than 1 may have indoor sources of black carbon, 
and were not included in the calculation of distribution. 
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Introduction 
The tables with the results for the air exchange section are slightly different for the first 5 pilot 
buildings and for the remaining 35 buildings.   

For both the pilot buildings and the main study, the first column contains the results for whole 
building ventilation rates as measured by the steady state PFT measurements.  Samples were 
collected in gas collection bags at various times and at various locations throughout the space 
and subsequently analyzed in the laboratory for the PFT concentration.  The range represents 
the lowest flow rate estimated from any of the bags that were determined to be valid.  In some 
cases a sample may have been excluded from the analysis if there was an analytic problem or if 
it was collected in a location in the building that we determined not to be well mixed with the 
rest of the building.  The average is calculated as the average whole building ventilation air flow 
rate from all valid PFT bag samples.  The AER is calculated from the flow rate of air and the 
building size. 

For the pilot buildings, the second column contains estimates of air exchange determined from 
the step‐up method.  The SF6 concentrations used to determine the air exchange were collected 
with real time monitors, typically located in three locations around the building.  The tabulated 
range represents the minimum and maximum value calculated from each of the samplers.  The 
tabulated average is the mean air exchange calculated at all the sampling locations in the 
building.  The ventilation air flow rate is calculated from the product of the AER rate and the 
building volume. 

For the main study, the second column contains the estimate of air exchange as estimated with 
the tracer decay method using the real time concentration profiles.  As for the step‐up method, 
we measured SF6 tracer concentration time series from multiple locations in the building.  The 
air exchange was determined based on the natural logarithm of measured tracer decay versus 
time for each location in the building.  In some cases, there may have been changes in the slope 
of the decay over time, and scientific judgment was used to select the most appropriate time 
period.  The smallest and largest measured AER values are listed as the range. The tabulated 
average is the mean air exchange calculated at all the sampling locations in the building.  The 
ventilation air flow rate is calculated from the product of the AER rate and the building volume. 

For the main study, the third column contains the estimate of air exchange as estimated with the 
tracer decay method using concentrations collected at distinct time points during the decay 
period.  Samples were collected from multiple locations within the building. The decay slope 
calculated from the natural logarithm of tracer concentration of the samples versus time at any 
one location to determine the AER.   The smallest and largest values calculated are listed as the 
range.  The average is the average between all calculated values.  Once again, the ventilation air 
flow rate is calculated from the product of the AER rate and the building volume.  As both this 
method and the concentration from the real time concentration profiles are both based on the 
natural logarithm of the slope of the concentration of SF6 versus time, it is expected that they 
would have comparable results.  Differences may occur if the samplers were not co‐located and 
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there was significant variation in the time‐profile of the concentrations in various locations in 
the building.  Also, differences may arise if there was variability in the slope over time, 
potentially due to variability in the air exchange rate over time, and the time period captured by 
the point samples did not cover the same span as represented by the continuous concentration. 

For the pilot study, the third column contains the estimate of air exchange as estimated with the 
SF6 tracer decay method using either concentration collected at distinct time points during the 
decay period or using the real time concentration profiles.  Scientific judgment was used to 
determine which value was the most appropriate. 

For both the pilot study and the main study, the fourth column contains the air flow rate as 
estimated using the CO2 equilibrium method.  Plots of the continuous CO2 concentrations 
(using a 10 minute averaging period) were generated and inspected visually to determine if an 
equilibrium value was obtained.  In some cases, two time periods may have been selected that 
both appeared to have the indoor minus outdoor CO2 concentration at equilibrium.  Using the 
difference between the indoor and outdoor CO2 concentration at a given location, along with 
the number of building occupants and the CO2 generation rate appropriate for the building 
level, an whole building ventilation air flow rate was determined.  In most cases, we used the 
CO2 generation rate associated with a sedentary office worker, specifically 0.31 L/min.  If a 
different value was used, it is noted as a footnote in the Table.  The range represents the 
minimum and maximum value calculated either if there were multiple locations where CO2 
concentrations were measured in the building or if air flow rates were determined from 
concentrations at different time points.  If there was only one CO2 monitor in the building, and 
steady state was only obtained at one point in time, no values are listed in the range as only one 
value was calculated.  The tabulated average is the mean of these values.  The AER is calculated 
from the product of the ventilation air flow rate and the building volume.  In some buildings a 
CO2 equilibrium concentration was not reached, in which case no values are listed.  

The fifth column for both the pilot study and the main study contains the total mechanically 
supplied air as measured by the TRAMS method.  For each air handling unit, anywhere from 1‐
3 TRAMS runs was conducted.   If the building had multiple air handling units, we completed 
TRAMS on as many air handling units as was feasible.  If there was only one air handling unit, 
the tabulated range represents the range of supply air flow calculated from each TRAMS run, 
with the tabulated average being the mean of these values.  If there were multiple air handling 
units, the tabulated average was calculated for each unit, with the supply air flow from the unit 
with the lowest rate listed as the lower end of the range and the rate from the unit with the 
largest air flow listed as the maximum value of the range.  The average supply air flow rate of 
each unit was then summed.  If TRAMS was conducted on all of the AHUs for the space, this 
sum is the calculated whole building supply air flow.  If not all AHUs received TRAMS 
measurements, a footnote is included to inform the reader of the number of air handling units at 
the building and the number of units measured. 

For both the pilot study and the main study, the sixth column contains measurements of total 
mechanically supplied air at the supply vents using a balometer.  In cases where this method 
was used, all supply vents were measured.  The tabulated range includes the range of the 
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individual vents and the tabulated sum is the sum of the flow through all supply vents.  In 
many cases we were also able to measure flow through the return ducts as well as the supply 
ducts.  The range of air flow through the individual return ducts as well as the sum through all 
the return ducts is included in the footnote if this was measured.   

The seventh column for both the pilot study and the main study contains measurements of the 
mechanically supplied outdoor air.  In most cases, this measurement was made using a Duct 
Blaster. One Duct Blaster run was generally completed for each air handling unit.  The Duct 
Blaster was used on as many air handling units as feasible.  The tabulated range indicates the 
minimum and maximum outdoor air flow through any one air handler.  The tabulated sum is 
the sum of the air flow through all air handling units for which the Duct Blaster was used.  A 
footnote indicates the number of air handling units for which the Duct Blaster was used as well 
as the total number of air handling units.  In a limited number of buildings, we were unable to 
use the Duct Blaster and used a calibrated blower door or a Balometer instead.  This is noted in 
the “Measurement Method” row. 

In the final column, the fraction outdoor air in the supply flow is presented.  In all but one 
building, this was determined using measurements of CO2.  In one pilot building, SF6 was used 
and this in noted in the Measurement Method row.  The average fraction of outside air from 
measurements at multiple vents is tabulated. 

 
 



Table D.1: Air Exchange Summary for Building 1, a North Coast Medium-Large Healthcare in Sonoma 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 
Whole Building 

Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 
Fraction 

Outdoor Air 
Measurement 
Method 

Steady State - 
PFT2 

Step-up - SF6 Tracer Decay 
- SF6  

CO2 
Equilibrium 

TRAMS1 Supply 
Vent 

Duct Blaster2 CO2 

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 6,932 8,317 2,781 4,471 33,360 NM 3,060 15% 

Range 6,151 -7,712 8,260-8,374 2,358 - 3,204 3,169 – 5,773 
14,259 – 
19,101   1,250 – 1,810   

AER 1.07 1.27 0.43 0.69     
1 TRAMS: Sum is for 2 of 2 rooftop units. 
2 Duct Blaster: Sum is for 2 of 2 rooftop units. This building had an economizer.   
 

 

Table D.2: Air Exchange Summary for Building 2, a North Coast Medium-Large Grocery in Contra Costa 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State - 
PFT 

Step-up - SF6 Tracer Decay – 
SF6  

CO2 
Equilibrium1 

TRAMS2 Supply Vent Duct 
Blaster3 

SF6
4

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

12,434 14,314 10,291 10,826 NM NM 12,646 47% 

Range 11,059 -13,089 11,698-15,766 9,208-11,373 -   1,892 – 8,667  
AER 0.99 1.15 0.82 0.87     

1 CO2  Equilibrium: Used 0.75 L/min for CO2 generation rates. 
2 We were unable to determine flow rate using the TRAMS method because we did not have a sufficient quantity of CO2. 
3 Duct Blaster: Sum is for the 3 largest of 7 rooftop units and total is assumed to account for the majority of air. This building had an 
economizer.   
4 Fraction Outdoor Air was determined using SF6 rather than CO2 for this building. 
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Table D.3: Air Exchange Summary for Building 3, a North Coast Small Auto Services in Alameda 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 
Whole Building 

Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 
Fraction 

Outdoor Air 
Measurement 
Method 

Steady State - 
PFT 

Step-up - SF6 Tracer Decay - 
SF6  

CO2 
Equilibrium 

TRAMS1 Supply Vent Duct 
Blaster2 

CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

250 NM 252 260 3,664 NM 1,115 64% 

Range  219 - 279  220 - 274 - 1,783 – 1,881  234 – 881   

AER 0.95  0.96 0.99     
1 TRAMS: Sum is for 2 of 2 rooftop units. TRAMS was conducted in this building in a way that may underestimate actual flow. 
2 Duct Blaster: Sum is for 2 of 2 rooftop units. 
 
 

Table D.4: Air Exchange Summary for Building 4, a North Coast Medium-Large Public Assembly in Alameda 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 
Whole Building 

Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 
Fraction 

Outdoor Air 
Measurement 
Method 

Steady State – 
PFT2 

Step-up - SF6 Tracer Decay - 
SF6  

CO2 
Equilibrium 

TRAMS1 Supply Vent Duct 
Blaster2 

CO2  

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 2130 NM 1,834 NM 8,626 NM 2,486  
Range 1,445 - 3,741  1,551 - 2,201  632 - 1,858  0 – 530      
AER 1.22  1.05      

1 TRAMS: Sum is for 7 of 9 rooftop units; missing two are most likely to have not been in area studied. TRAMS was conducted in this 
building in a way that may underestimate actual flow. 
2 Duct Blaster: Sum is for 7 of 9 rooftop units.  The remaining 2 were not capable of providing outdoor air and thus total is considered 
complete. 
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Table D.5: Air Exchange Summary for Building 5, a North Coast Small Office Non-medical in Sonoma 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 
Whole Building 

Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 
Fraction 

Outdoor Air 
Measurement 
Method 

Steady State – 
PFT  

Step-up - SF6 Tracer Decay - 
SF6   

CO2 
Equilibrium  

TRAMS1 Supply 
Vent2 

Duct 
Blaster3 

CO2  

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 371 NA 327 155 4,657 1,400 No OA 0 
Range 336 - 398 NA 284 – 397 124 - 187 1,332 - 1,567 60 - 204    
AER 1.23  1.09 0.52     

1 TRAMS: Sum is for 3 of 3 rooftop units. 
2 Return vent total: 1,709 cfm with a range from 35 to 290 cfm. 
3 Units incapable of supplying outdoor air. 
 

Table D.6: Air Exchange Summary for Building 6, a South Inland Small Retail in Imperial 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium1 
TRAMS Supply Vent Duct 

Blaster2 
CO2  

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

211 763 702 543 
 

NM NM No OA No OA 

Range 174-248 736-790 590-774  441-615     
AER (1/hr) 0.12 0.42 0.39 0.30     
1 CO2 Equilibrium: Used 0.75 L/min for CO2 generation rates. 

2 Only one unit could be inspected and it had no outdoor air inlet.  Based on CO2 measurements, it was determined no units were 
supplying outdoor air, and it was assumed they also did not have outdoor air inlets. 
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Table D.7: Air Exchange Summary for Building 7 a South Inland Small Gas Station in Riverside1 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanicall
y Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply 

Vent 
Duct 

Blaster2 
CO2  

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

503 1,244 1,058 405 4,864 NM 210 NM 

Range 334-671  1,021-1,096   3,576 – 6,152    
AER (1/hr) 0.93 2.30 1.96 0.75     

Building Notes: Doors were frequently open at this site. Repeated as Building #37 

1TRAMS: Average is for the 1 rooftop unit, with the range for measurements on that unit listed below. There was a second unit at this 
building but it was not operating and there was no way to turn it on to complete measurements. TRAMS was conducted in this building in 
a way that may underestimate actual flow. 
2 Duct Blaster: As with TRAMS, measurements could only be made for 1 unit.  Total value is considered a complete total. 

 
 

Table D.8: Air Exchange Summary for Building 8, a North Inland Medium Worship Center in Solano 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent Duct 

Blaster2 
CO2  

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

1,134 2,178 1,801 1,082  4,299 NM No OA No OA 

Range 770-3,009 981-4,018 
931-4,161 

876 – 1,288 2,105 – 
2,194 

   

AER (1/hr) 0.51 0.98 0.81 0.49     
1 TRAMS: Sum is for 2 of 2 rooftop units. 
2 Units incapable of providing outdoor air. 
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Table D.9: Air Exchange Summary for Building  9, a South Inland Small Retail in San Bernardino 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium1 
TRAMS2 Supply Vent Duct 

Blaster3 
CO2  

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

86 195 205 181 700 NM No OA No OA 

Range 27-121 192-197 198-219 - 689 - 711    
AER (1/hr) 0.58 1.30 1.37 1.21     
1 CO2  Equilibrium: Used 0.75 L/min CO2 generation rate. 
2 TRAMS:  Average is for the 1 rooftop unit, with the range of measurements on that unit listed below. 
3 Units incapable of providing outdoor air.

 

Table D.10: Air Exchange Summary for Building 10, a North Inland Small Retail in Placer 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium1 
TRAMS2 Supply Vent3 Duct 

Blaster4 
CO2  

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

132 392 267 2614 2,785 716  Below 
detection 

4% 

Range 122-140 369-435 
257-281 

391-394 1,164 – 
1,.621 

   

AER (1/hr) 0.21 0.62 0.42 0.62     
1 CO2  Equilibrium: Used 0.75 L/min CO2 generation rate.
2 TRAMS: Sum is for 2 of 2 rooftop units. 
3 Supply register measurements were made on only a portion of the registers. 
4 This building actually had one unit that provided 31 cfm.  The value was mistakenly considered zero throughout the report.  The second 
unit was installed in such a way that it never provided outdoor air due to an installation error. 
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Table D.11: Air Exchange Summary for Building 11, a North Inland Small Restaurant in Placer 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent Duct 

Blaster2 
CO2  

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

2436 4,443 4,927 1,743 NM NM 6,031 19% 

Range 1,701-3,881 4,214 - 4,721 4,874 - 5,144 1,677 – 1,809 - - 425 – 2,275  
AER (1/hr) 2.33 4.25  

4.74 
1.61 

 
    

1 Building manager did not want TRAMS used at the site. 
2 Duct Blaster: Sum is for 3 of 3 rooftop units plus the kitchen exhaust register.  
 
 

Table D.12: Air Exchange Summary for Building 12, a Central-Central Medium Healthcare – Kern 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent Duct 

Blaster2 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

766 1,922 1,650 1,299 16,069 NM 1,208 18% 

Range 379-1,266 1,075 - 2,516 
875-2,193 

1,252 - 1,346  1,140 – 
14,929 

 0 – 351  

AER (1/hr) 0.38 0.95 0.81 0.64     
1 TRAMS: Sum is for 2 of 9 rooftop units. TRAMS was conducted in this building in a way that may underestimate actual flow. 
2 Duct Blaster: Sum is 9 of 9 rooftop units.  One unit provided no outdoor air by design.
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Table D.13: Air Exchange Summary for Building 13, a Central-Central Small Office in Fresno 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent Duct 

Blaster2 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

222 283 269 177 2,831 NM No OA No OA 

Range 209-233 280-285 
247-288 

150 – 205 1,251 – 1,580 
 

   

AER (1/hr) 0.57 0.73 0.70 0.46     
1 TRAMS: Sum is for 2 of 2 rooftop units.  
2 Units incapable of providing outdoor air. 
 
 

Table D.14: Air Exchange Summary for Building 14, a Central-Central Medium Office in Fresno 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent Duct 

Blaster2 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

772 1,008 908 936 5,341 NM 580 NM 

Range 573-878 822 - 1275 842-971 - 1,768-10,004  0 - 384  
AER (1/hr) 0.43 0.56 0.50 0.52     

1 TRAMS: Sum is for 7 of 12 rooftop units. TRAMS was conducted in this building in a way that may underestimate actual flow. 
2 Duct Blaster: Sum is for 12 of 12 rooftop units.  None of the units were designed to provide outdoor air; however, two had exhaust 
flaps that were caught on a rod and therefore allowed outdoor air to enter the building.   
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Table D.15: Air Exchange Summary for Building 15, a Central-Central Medium Office in Fresno 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans – SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent Duct 

Blaster2 
CO2 

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

1,113 1,716 1,920 1,306 1,609 NM 1,790 19% 

Range 771-1,846 1,568-1,988 1,643 – 2,456 - 1,096-1,923   65 - 281  
AER (1/hr) 0.54 0.83 0.93 0.63     

1 TRAMS:  Sum is for 10 of 14 rooftop units. TRAMS was conducted in this building in a way that may underestimate actual flow. 
2 Duct Blaster:  Sum is for 14 of 14 rooftop units. 
 
 

Table D.16: Air Exchange Summary for Building 16, a South Inland Small Office in Riverside 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent2 Duct 

Blaster2 
CO2

3

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

44 87 77 52 2,530 2,135 NM 0% 

Range 43-45 82-95 
76-77 

- 1,214 – 
1,316 

90 - 436   

AER (1/hr) 0.21 0.40 0.36 0.24     
1 TRAMS:  Sum is for 2 of 2 rooftop units. 
2 Return register flow sum was 1,990 cfm with a range from 0 to 1,010 cfm 
3 An outdoor air inlet could not be found. Measurements for Fraction Outdoor Air found 0% outdoor air, so the system most likely is 
incapable of supplying mechanically supplied outdoor air 
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Table D.17: Air Exchange Summary for Building 17, a South Inland Small Restaurant in Riverside 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT1 

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium2 
TRAMS3 Supply Vent Duct 

Blaster4 
CO2

5

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

1,972 832 1,080 NM 811 NM 996 28% 

Range 445-5,026 - 712-1,267 - - NM 192 - 884  
AER (1/hr) 6.26 2.64 3.43      
1 High value obtained from the PFT method was based on the concentration obtained in the kitchen. AER without kitchen PFT = 1.4 h-1

2 CO2 data not reliable for ventilation rate estimates. 
3 TRAMS:  Sum is for 1 of 3 rooftop units.  TRAMS measurement from AHU serving the kitchen only. TRAMS was conducted in this 
building in a way that may underestimate actual flow. 
4 Duct Blaster:  Sum is for 2 of 3 rooftop units. The third unit was incapable of supplying outdoor air so this is considered a complete 
value. 
5 Percent OA reading from kitchen 
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Table D.18: Air Exchange Summary for Building 18, a South Inland Medium-Large Gym in Riverside 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium1 
TRAMS2 Supply Vent Duct 

Blaster3 
CO2 or SF6

4 

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

731 1,611 1,447 709 4726  No OA 37% 

Range 482-1,457 1576-1674 
169-2,840 

446 – 973 1,326 – 
2,115 

   

AER (1/hr) 0.15 0.30 0.30 0.14     
1 CO2  Equilibrium: Used 0.83 L/min CO2 generation rate. 
2 TRAMS:  Sum is for 3 of 14 rooftop units. 
3 Eleven of the units were incapable of providing outdoor air and this was confirmed by CO2 measurements. The twelfth unit did not 
appear to have oputdoor air provided, yet CO2 measurements indicated outdoor air was being provided. 
4 Fraction Outside Air: Measurement from one of 12 AHUs. 
 

Table D.19: Air Exchange Summary for Building 19, a North Coast Small Office in Sonoma 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent2 Duct 

Blaster3 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

46 177 314 75 NM 1,563 No OA No OA 

Range 41 - 49 176-177 164 - 580 -   189 – 378   
AER (1/hr) 0.14 0.53 0.94 0.22     

1 TRAMS data were not consistent or reliable and are not reported. 
2 Sum of return vents: 1,529 cfm with a range from 430 to 635 cfm. 
3 Units incapable of providing outdoor air. 
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Table D.20: Air Exchange Summary for Building 20, a North Coast Small Retail in Alameda 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent2 Duct 

Blaster3 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

392 602 544 - 1,301 940 175 NM 

Range 257-497  
467-595 

- 1,054 – 
1,758 

202 - 530   

AER (1/hr) 1.68 2.58 2.33      

Building Notes: Doors remained open the whole during of the sample day 

1 TRAMS:  Sum is for 1 of 1 rooftop units. TRAMS was conducted in this building in a way that may underestimate actual flow. 
2 Single Return register flow was 650 cfm 
3 Duct Blaster:  Value is for the 1 rooftop unit. 
 
 

Table D.21: Air Exchange Summary for Building 21, a South Coast Small Office in San Diego 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent Duct 

Blaster2 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

3,222 2,805 3,298 5,346 5,228 NM 6,716 36% 

Range 2,368-4,329 2,602-3,008 
2,718-3,878 

4,989 – 5,703 2,171 – 
3,057 

NM 77 – 2,343  

AER (1/hr) 1.90 1.66 
1.94 

3.16     

1 TRAMS: Sum is for 2 of 13 rooftop units. TRAMS was conducted in this building in a way that may underestimate actual flow. 
2 Duct Blaster: Sum is for 11 of 13 rooftop units. The other two units did not provide outdoor air. This building had an economizer.   
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Table D.22: Air Exchange Summary for Building 22, a  South Coast Small Daycare in San Diego 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium1 
TRAMS2 Supply Vent Balometer3 CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

618 951 612 NA* 3,234 NM 113 15%  

Range 130-1,061 920-982 
338-776 

 1,440 – 
1,540 

NM  5-25% 

AER (1/hr) 1.20 1.90 1.20      

Building Notes: Front and back door open during the entire sample day. 
1 CO2 concentrations unstable and not reliable for ventilation rate estimate. 
2 TRAMS:  Sum is for 2 of 2 rooftop units. TRAMS was conducted in this building in a way that may underestimate actual flow. 
3 The Duct Blaster could not be used in this building so a Balometer was used instead.  Both units had outdoor air flow, but one was 
below the limit of detection by the Balometer. The reported value is considered a complete measurement. 
 
 

Table D.23: Air Exchange Summary for Building 23, a South Coast Small Office in San Diego 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS Supply Vent1 Duct 

Blaster2 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

420 894 852 1,320 NM 6,163 1,359 25% 

Range 306-532 883-924 668-1287 1,050 – 1,609 - 51 - 630 161 - 273 0 – 50% 
AER (1/hr) 0.48 1.01 0.96 1.18     

1Return register partial total was 4,810 cfm with a range from 0 to 945 cfm, however, one return was not accessible  
2 Duct Blaster: Sum is for 6 of 6 rooftop units. This building had an economizer.   
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Table D.24: Air Exchange Summary for Building 24, a South Coast Medium-Large Office in San Luis Obispo 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent Blower 

Door/ 
Balometer2 

CO2  

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

2,275 5,384 4,321 2,232 
 

21,979 NM 4,392 15% 

Range 1,858-2,826 3,621-7,676 2,961-5,434 - 1,219 -16,341 NM 214 – 3,418  
AER (1/hr) 0.43 1.02 0.82 0.42     

1 TRAMS could only be done on a portion of the building as some registers could not be reached and also because it was not clear 
which duct lines/registers were associated with which air handler units. 
2 Not all air handling units were measured.  Some units were measured with a blower door, others were measured with the Balometer 
as physical constraints prevented the Duct Blaster from being used.  For 3 of the older units, there was no way to fit either the duct 
blaster or the Balometer to the unit. It is unlikely that the Duct Blaster measurements sufficiently quantify mechanically supplied 
outdoor air. This building had an economizer. 
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Table D.25: Air Exchange Summary for Building 25, a North Inland Small Gym in Placer 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium1 
TRAMS2 Supply Vent3 Duct 

Blaster4 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

134 171 149 290 2,163 1,030 118 8% 

Range 130-139  138-160  - 500 - 530   
AER (1/hr) 0.81 1.02 0.89 1.74     

1 CO2  Equilibrium: Used 0.83 L/min CO2 generation rate 
2 TRAMS:  Value is for the 1 rooftop unit. TRAMS was conducted in this building in a way that may underestimate actual flow. 
3 This measurement is the sum of two of the three supply registers, the third supply was inaccessible.  A single return register flow 
measured 1,220 cfm  
4Duct Blaster: Value is for the 1 rooftop unit. 
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Table D.26: Air Exchange Summary for Building 26, a North Inland Small Restaurant in Placer 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium1 
TRAMS2 Supply Vent3 Duct Blaster CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

320 219 305 NM 2,069 1,561 NM 28% 

Range 288-352  243-367 - -  160 - 945   
AER (1/hr) 2.13 1.46 2.03      

Building Notes: No roof access at this site. 
1 CO2 concentrations unstable and not reliable for ventilation rate estimate. 
2 TRAMS:  Value is for the 1 rooftop unit. TRAMS was conducted in this building in a way that may underestimate actual flow. 
3 Return register total: 1,220 cfm with at range from 550 to 670 cfm  
 
 
  

D-19 



Table D.27: Air Exchange Summary for Building 27, a North Inland Medium Restaurant in Solano 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent Duct 

Blaster3 
CO2 or SF6

4 

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

870 1,094 1,073 501 3,863 2,4632 NM  

Range 679-1,005 1,043-1,145 
1,039-1,134 

488 - 515 1,710 – 2,160 155 - 274  6%, 7%, 
96% 

AER (1/hr) 2.75 3.46 3.40 1.59     
1 TRAMS: Sum is for 2 of 2 rooftop units.  
2 Return register total was 2,170 cfm with a range from 330 to 760 cfm  
3 The rooftop units were incapable of providing outside air. However, there was air drawn through the swamp coolers that ventilated 
the kitchen.  The duct blaster could not be used to measure flow on a swamp cooler. 
4 6% and 7% were air handler unit #1 & 2, and 96% is from swamp cooler. 
 

Table D.28: Air Exchange Summary for Building 28, a North Inland Small Hair Salon in Sacramento 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium1 
TRAMS Supply Vent Duct Blaster CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

92 477 454 NA 
 

NM NM Below 
detection 

8% 

Range 71-125  416-490 - - NM   
AER (1/hr) 0.37 1.91 1.82      

Building Notes:  Supply duct out of reach.   
1 CO2 could not be used to estimate ventilation rate. 
2 The units were able to supply outdoor air but damper blades were closed. 
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Table D.29: Air Exchange Summary for Building 29, a South Inland Small Restaurant in Riverside 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanicall
y Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent Duct 

Blaster2 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

647 1,604 1,991 895 4,069 NM 1,094 22% 
 

Range 535-726 1,604  532-1,258 861 - 3,209 NM 118 – 976 6% (dining)-
38%(kitchen) 

AER (1/hr) 2.05 5.09 6.3  2.84     

Building Notes: Repeat of Building 17  
1 TRAMS: Large TRAMS range due to different sized air handlers. 862 CFM in kitchen, 3,209 CFM in dining area for TRAMS; Kitchen 
also has swamp cooler. TRAMS was conducted in this building in a way that may underestimate actual flow. 
2Duct Blaster: Sum is for 2 of 3 rooftop units. Third unit had no OA inlet. 
 

Table D.30: Air Exchange Summary for Building 30, a South Coast Small Retail in San Diego 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium1 
TRAMS2 Supply Vent Duct 

Blaster3 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

736 1,193 1,155 2,548 NM NM 927 NM 

Range 638-891 1,038-1,500  1,078-1,228  1,944-3,310  - NM 0-927 NM 
AER (1/hr) 0.45 0.72 0.70 1.55      

1 CO2  Equilibrium: Used 0.75 L/min CO2 generation rate 
2 The HVAC was on, but TRAMS method was unreliable.  
3 Duct Blaster: Units were incapable of providing outdoor air. However, unit #2 had a filter panel that was loose and had a small crack 
that allowed outdoor air into the building.. 
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Table D.31: Air Exchange Summary for Building 31, a North Coast Small Dentist in Contra Costa 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS Supply Vent1 Duct Blaster CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

93 184 150 93 NM 664 NM NM 

Range 87-102  146-154 65-122 NM 100-2822 NM NM 
AER (1/hr) 0.96 1.88 1.54 0.96     

Building Notes: The ventilation system at this building was similar to a set-up used in a residential, rather than commercial, building 
1 Could not seal around one supply register properly.  We were unable to measure return flow because return register was blocked.  
 
 

Table D.32: Air Exchange Summary for Building 32, a North Coast Small Salon in Marin 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS1 Supply Vent Duct 

Blaster2 
CO2

3

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

193 267 257 110 NM NM NM 0%

Range 180-202   250-264          
AER (1/hr) 0.50 0.69 0.66 0.28     

1 TRAMS, Duct Blaster, and measurement of Supply and Return registers not possible at this site.  
2 The units had outdoor air inlets but the dampers were closed. 
3 Measurements indicate very low to no OA entering through AHUs. 
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Table D.33: Air Exchange Summary for Building 33, Central-Central Medium Office in Fresno 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT 1 

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS2 Supply Vent Duct 

Blaster3 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

1,643 2,184 2,681 1,725 4,373    1,262   

Range 1,002-2,3581 2,156-2,213 2,304-3,103 1,018-2,433 871 -2,128    30 – 2283  
AER (1/hr) 0.79 1.06 1.30 0.83     

Building Notes: This building was a repeat of Building 15 
1A high flowrate from PFT (20,530 cfm) was from the boardroom, which was closed off from the rest of the building and room had 
RTU dedicated for that space. This high reading not included in results. Also back door of building was wide open to get electricity to 
the outside cart, which was closest to the large boardroom that was separated from the main building. 
2 TRAMS: Sum is for 3 of 14 rooftop units. TRAMS was conducted in this building in a way that may underestimate actual flow. 
3 Duct Blaster: Sum is for 14 of 14 rooftop units. 
 
 

Table D.34: Air Exchange Summary for Building 34, a Central-Central Small Retail in Kern 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS Supply Vent Duct 

Blaster1 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

108 124 164 322 NM NM No OA No OA 

Range 99-117 124  109-243   
 

- -   

AER (1/hr) 0.33 0.37 0.50 0.972     
1There were 2 AHU, neither had outdoor air inlets. 
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Table D.35: Air Exchange Summary for Building 35, a Central-Central Small Gas Station in Fresno 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium1 
TRAMS2 Supply Vent3 Duct 

Blaster4 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

629 1,206 897 NM 3,533 1,944  ***Not 
detectable 

NM 

Range 619-638  711 - 1,083     136-590     
AER (1/hr) 2.10 4.02 2.99      

Building Notes: The entrance double doors remained open the entire sample period. There was also exhaust hood over the oil fryer. 
1CO2 concentrations were too variable to calculate estimated ventilation rate 
2TRAMS: Result from 1 rooftop unit. 
3 Unable to measure flow at one supply register.  Return flow total from two registers was 2,440 cfm. 
4There was only one unit, and this unit had a OA inlet but the  unit was running OA damper was fully closed. Air flow rate was too low 
to measure with duct blaster. 
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Table D.36: Air Exchange Summary for Building 36, a North Inland Medium-Large Grocery in Placer 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT 1 

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium2 
TRAMS Supply Vent Duct 

Blaster3 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

 2,936  5,082 4,748 8,121 - - 512 50% 

Range 782 – 3,362 3,937-6,716  3,622-5,831   - - 220-292 46-59% 
AER (1/hr) 0.80 1.39 1.29 2.21      

Building Notes: There might be an exhaust system not found during rooftop inspection and sampling.  
1 Three readings at 11:45 were all lower than six readings at 12:11 & 12:38; reason unknown. 1,743 cfm before  
noon PFT steady state, used afternoon 2,936 cfm value.  
2 CO2  Equilibrium: Used 0.75 L/min CO2 generation rate. 
3 There were four AHU; two were measured and the other two AHU had no measureable values for OA. 
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Table D.37: Air Exchange Summary for Building 37, a South Inland Small Gas Station in Riverside 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS2 Supply Vent Duct 

Blaster3 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

301 788 1,062 445 2,219 - 110 - 

Range 294-307 705-871  967-1,157  445  - - 24 - 86 - 
AER (1/hr) 0.56 1.46 1.97 0.82     

1 This building was a repeat of Building 7.  Doors were frequently opened at this site. Likely that infiltration dominates ventilation in 
this building. 
2 TRAMS for 1 of 2 ventilation units the second unit had poor data. TRAMS was conducted in this building in a way that may 
underestimate actual flow. 
3 Duct Blaster measurements are for 2 of 2 units. 
 

Table D.38: Air Exchange Summary for Building 38, a South Inland Medium Retail in San Bernardino 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium1 
TRAMS2 Supply Vent2 Duct 

Blaster3 
CO2

2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

1,499 3,426 3,769 3,511 NM NM 1,235 NM 

Range 1,432-1,556 3,192 - 3,659 3,542-3,952  3,279 – 
3,742 

    155-375   

AER (1/hr) 0.16 0.36 0.39 0.37     
1 CO2  Equilibrium: Used 0.75 L/min CO2 generation rate. 
2 Supply ducts out of reach. 
3 Duct Blaster measurements are for 5 of 5 units. This building had an economizer. 
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Table D.39: Air Exchange Summary for Building 39, a South Coast Small Dentist in San Diego 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

 1 
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS2 Supply Vent Duct Blaster CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

146 345 192 330 3,963 NM 124 NM 

Range 131-170  111-260           
AER (1/hr) 0.67 1.58 0.88 1.51     

1 The tracer decay slope changed between two time periods, the higher slope was chosen. 
2 TRAMS was conducted in this building in a way that may underestimate actual flow. 
3 Duct Blaster measurement is for 1 of 1 units. 
 
 
 

Table D.40: Air Exchange Summary for Building 40, a South Coast Small Restaurant in San Diego 

Parameter 
Measured 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Whole Building 
Ventilation 

Whole 
Building 

Ventilation 

Total 
Mechanically 

Supplied  

Total 
Mechanically 

Supplied  

Outdoor 
Mechanically 

Supplied 

Fraction 
Outdoor Air 

Measurement 
Method 

Steady State – 
PFT  

Tracer Decay 
Mirans - SF6

  
Tracer Decay 

Bags -SF6  
CO2 

Equilibrium 
TRAMS Supply Vent Duct 

Blaster2 
CO2

Units cfm cfm cfm cfm cfm cfm cfm % 
Average or 
Sum 

2271 1,512 1,583 2.189 1,219   No OA No OA 

Range   1,228-1,937           
AER (1/hr) 1.36 9.07 9.50 13.14     

1 PFT measurements are inconsistent at one of two locations, results are for a single location;  
the front door of sample site remained open during the sample period.  
2 Unit had an outside air inlet, however it was bolted shut, and thus was providing no OA. There was only 1 unit. 
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APPENDIX E 
MetOne Results for Each Building  
  

E-1 
 



E-2 
 

Introduction 
MetOne 237AB instruments were used to sample real time concentration of particle matter (PM) at 
different size fractions at each designated sample site for the building. The approximate mass in each of 
the following size fractions was calculated:  0.3 μm to 0.5 μm, 0.5 μm to 0.7 μm, 0.7 μm to 1.0 μm, 1.0 μm 
to 2.0 μm, and 2.0 μm to 5.0 μm.  In addition, the mass in all size fractions below PM2.0 were summed to 
determine the approximate PM2.0 mass.  

PM2.0 mass is estimated and plotted against time using a 10 minute moving average, allowing one to 
understand the temporal profile for all the buildings in the study.  Bar‐charts of the distribution of the 
mass in each size fraction over the course of the day, allowing determination of the relative contribution 
of the various size fractions, and the differences between indoor and outdoor levels were created.  
Summary statistics for each building in each size fraction are also calculated. 
 



Figure E.1: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 1, a North Coast Medium-Large Healthcare Building 

Key: 
Inside location 1= I1 
Inside Location 2= I2 
Outside Location =O 
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*The maximum value for outdoor of the 0.3-0.5 was 5.13ug/m3 
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Box Plot Depicts: 
• Maximum 
• 75th percentile 
• Median 
• 25th percentile 
• Minimum 

*The maximum value for outdoor of the 1.0-2.0 was 8.51ug/m3 
 

Table E.1: Building 1 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1 I2 O I1 I2 O I1 I2 O 
Minimum: 0.31 0.68 3.44 0.06 0.23 0.82 0.02 0.08 0.40 0.09 0.23 1.19 0.17 1.56 2.36
25th Percentile: 0.40 0.74 3.74 0.08 0.24 1.72 0.03 0.09 1.03 0.17 0.26 2.26 0.43 2.19 2.69
Median: 0.47 0.89 3.95 0.11 0.27 2.08 0.05 0.11 1.23 0.32 0.34 2.90 1.07 3.16 3.05
75th Percentile: 0.73 1.25 4.14 0.17 0.33 2.51 0.08 0.14 2.43 0.54 0.43 7.82 1.91 5.38 3.57
Maximum: 1.19 1.53 5.14 0.29 0.43 3.28 0.15 0.16 2.66 1.09 0.54 8.51 3.77 7.73 4.49
Average: 0.62 0.98 4.03 0.15 0.29 2.03 0.07 0.11 1.55 0.41 0.36 4.47 1.42 3.92 3.21
 

Figure E.2: Concentration of PM 2.0 During the Day for Building 1 
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Figure E.3: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 

Building 2, a North Coast Medium-Large Grocery Store 
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Table E.2: Building 2 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1 I2 O I1 I2 O I1 I2 O 
Minimum: 2.31 2.62 1.65 0.25 0.54 0.33 0.29 0.27 0.18 1.08 1.01 0.40 0.57 17.00 2.00
25th Percentile: 3.69 4.02 3.15 0.47 1.07 0.61 0.47 0.43 0.27 1.28 1.18 0.63 19.00 26.00 2.74
Median: 4.61 4.74 7.28 0.61 1.28 1.98 0.57 0.46 0.55 1.40 1.26 0.88 25.00 33.00 3.31
75th Percentile: 4.76 4.89 8.58 0.66 1.34 2.89 0.62 0.50 0.85 1.52 1.33 1.20 31.00 41.00 3.67
Maximum: 4.98 5.05 8.98 0.73 1.39 3.32 0.68 0.53 0.97 1.68 1.42 1.50 43.00 56.30 4.05
Average: 4.16 4.39 6.24 0.55 1.15 1.89 0.53 4.39 1.13 1.40 1.24 0.91 1.87 1.56 3.17
 

 

 

  



Figure E.4: Concentration of PM 2.0 During the Day for Building 2 
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Figure E.5: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 3, a North Coast Small Office 
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*The maximum value for outdoor of the 1.0-2.0 was 19.16ug/m3 
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Table E.3: Building 3 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 R O I1 R 0 I1 R O I1 R 0 I1 R O 
Minimum: 2.02 1.78 0.97 0.40 0.30 0.21 0.17 0.11 0.31 0.94 0.33 1.31 1.61 2.50 3.83 
25th Percentile: 2.27 2.01 1.13 0.55 0.41 0.24 0.21 0.15 0.37 1.12 0.41 2.02 2.12 3.03 10.52 
Median: 2.41 2.20 1.26 0.64 0.47 0.29 0.30 0.17 0.55 1.40 0.48 4.13 2.73 3.68 24.82 
75th Percentile: 2.53 2.33 1.36 0.74 0.55 0.62 0.37 0.21 1.24 1.94 0.62 8.85 4.06 5.28 44.93 
Maximum: 2.76 2.59 1.78 0.89 0.64 1.26 0.44 0.27 2.71 2.62 0.85 19.17 5.82 7.85 77.72 
Average: 2.40 2.18 1.28 0.65 0.48 0.47 0.30 0.18 0.92 1.58 0.53 6.33 3.21 4.31 30.94 
 
 

Figure E.6: Concentration of PM 2.0 During the Day for Building 3 
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Figure E.7: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 4, a North Coast Medium Public Assembly Building 
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Table E.4: Building 4 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 0 I1 I2 O I1 I2 0 I1 I2 O 
Minimum: 0.16 0.15 0.33 0.08 0.06 0.09 0.06 0.045 0.141 0.40 0.18 0.67 0.92 1.73 1.97
25th Percentile: 0.21 0.18 0.50 0.09 0.07 0.11 0.07 0.051 0.186 0.49 0.22 0.91 1.33 2.41 2.38
Median: 0.22 0.20 0.59 0.10 0.08 0.12 0.07 0.060 0.225 0.57 0.28 1.16 1.84 3.40 2.74
75th Percentile: 0.25 0.22 0.71 0.10 0.09 0.14 0.08 0.074 0.279 0.75 0.39 1.37 2.67 5.41 3.28
Maximum: 0.29 0.27 1.15 0.18 0.12 0.20 0.15 0.111 0.385 1.23 0.58 2.04 4.60 9.55 5.15
Average: 0.23 0.20 0.64 0.10 0.08 0.14 0.08 0.07 0.26 0.66 0.32 1.31 2.16 4.26 3.26
 

Figure E.9: Concentration of PM 2.0 During the Day for Building 4 
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Figure E.10: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 5, a North Coast Medium Office 
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Table E.5: Building 5 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 R O I1 R 0 I1 R O I1 R 0 I1 R O 
Minimum: 0.09 0.10 0.13 0.04 0.04 0.04 0.03 0.03 0.07 0.25 0.17 0.39 0.44 1.42 0.58
25th Percentile: 0.10 0.12 0.16 0.05 0.05 0.04 0.04 0.05 0.10 0.40 0.21 0.50 1.31 2.22 1.33
Median: 0.13 0.16 0.20 0.07 0.06 0.06 0.06 0.05 0.14 0.57 0.25 0.73 1.91 2.80 1.84
75th Percentile: 0.17 0.20 0.29 0.10 0.08 0.08 0.08 0.06 0.18 0.84 0.30 0.99 3.27 3.80 2.39
Maximum: 0.44 0.48 0.91 0.13 0.14 0.14 0.11 0.15 0.26 1.69 1.02 1.27 14.98 33.78 5.00
Average: 0.16 0.19 0.29 0.08 0.07 0.07 0.06 0.06 0.15 0.71 0.35 0.77 2.74 4.34 1.91
 

Figure E.11: Concentration of PM 2.0 During the Day for Building 5 
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Figure E.12: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 

Building 6, a South Inland Small Retail Store 
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*The maximum value for I1 of the 0.3-0.5 was 1.56ug/m3 
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*The maximum value for I1 of the 1.0-2.0 was 2.47ug/m3 
*The maximum value for outdoor of the 1.0-2.0 was 2.04ug/m3 



 

Table E.6: Building 6 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 0.27 0.25 0.44 0.05 0.08 0.14 0.08 0.06 0.09 0.59 0.41 0.69 1.15 1.26 2.10 
25th %: 0.31 0.27 0.50 0.07 0.10 0.15 0.11 0.07 0.10 0.81 0.53 0.75 2.22 2.33 2.91 
Median: 0.43 0.36 0.53 0.09 0.12 0.16 0.15 0.09 0.11 1.05 0.67 0.85 3.04 3.38 3.45 
75th %: 0.78 0.68 0.60 0.11 0.18 0.21 0.19 0.11 0.16 1.31 0.86 1.14 4.14 5.03 4.90 
Maximum: 1.56 1.35 0.70 0.23 0.34 0.30 0.26 0.15 0.25 2.48 1.30 2.04 33.11 22.91 18.85
Average: 0.62 0.52 0.55 0.11 0.15 0.19 0.16 0.10 0.14 1.20 0.74 1.03 3.88 4.19 4.62 
 

Figure E.13: Concentration of PM 2.0 During the Day for Building 6 
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Figure E.14: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 7, a South Inland Small Gas Station 
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Table E.7: Building 7 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 0 I1 O I1 0 I1 O 
Minimum: 1.24 1.32 0.26 0.24 0.12 0.12 0.8 0.7 1.2 1.68 
25th %: 1.41 1.48 0.3 0.3 0.15 0.14 1.08 0.82 2.9 2.77 
Median: 1.6 1.67 0.36 0.36 0.17 0.18 1.23 0.99 3.58 3.3 
75th %: 1.84 2.48 0.43 0.57 0.2 0.25 1.5 1.21 4.58 4 
Maximum: 2.03 3.07 0.49 0.74 0.26 0.32 2.49 1.52 22.98 9.25 
Average 1.62 1.95 0.37 0.43 0.18 0.20 1.39 1.04 4.24 3.50 
 

Figure E.15: Concentration of PM 2.0 During the Day for Building 7 
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Figure E.16: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 8, a North Inland Medium Religious Center 
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Table E.8: Building 8 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 0 I1  I2 O I1 I2 0 I1 I2 O 
Minimum: 1.59 1.96 1.02 0.17 0.34 0.16 0.24 0.18 0.11 0.87 0.70 0.56 0.83 0.78 0.60
25th %: 1.97 2.28 1.51 0.21 0.46 0.23 0.26 0.21 0.15 1.02 1.02 0.72 1.76 2.04 1.24
Median: 2.09 2.71 1.82 0.23 0.63 0.32 0.27 0.24 0.18 1.15 1.17 0.81 2.03 2.55 1.54
75th %: 2.26 2.94 2.52 0.26 0.80 0.47 0.29 0.29 0.23 1.23 1.41 0.91 2.36 3.93 1.80
Maximum: 2.58 3.71 3.09 0.30 1.16 0.73 0.33 0.44 0.35 1.39 1.81 1.05 6.35 37.62 2.81
Average: 2.09 2.70 1.95 0.23 0.66 0.36 0.27 0.27 0.20 1.14 1.24 0.81 2.11 3.41 1.56
 

Figure E.17: Concentration of PM 2.0 During the Day for Building 8 
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Figure E.18: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 9, a South Inland Small Retail 
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Table E.9: Building 9 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 PM Stage 1.0-2.0 PM Stage 2.0-5.0 PM 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 0.33 0.63 0.1 0.08 0.06 0.1 0.48 0.54 0.6 1.26 
25th %: 0.43 0.76 0.14 0.1 0.1 0.13 0.96 0.71 2.41 2.66 
Median: 0.58 1.18 0.18 0.16 0.12 0.2 1.41 1.01 5.04 3.61 
75th %: 0.76 1.5 0.23 0.2 0.17 0.25 1.99 1.29 7.89 4.79 
Maximum: 0.93 1.85 0.66 0.24 0.48 0.29 4.16 1.61 28.63 21.89 
Average 0.59 1.16 0.24 0.15 0.17 0.20 1.66 1.04 5.87 3.96 

 

Figure E.19: Concentration of PM 2.0 During the Day for Building 9 
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Figure E.20: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 10, a North Inland Small Retail 

E-13 
 

 
*The maximum value for I1 of the 1.0-2.0 was 2.65ug/m3 
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Table E.10: Building 10 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 0 I1  I2 O I1 I2 0 I1 I2 O 
Minimum: 0.99 0.71 1.05 0.07 0.08 0.12 0.10 0.03 0.06 0.83 0.18 0.41 2.03 0.29 1.32
25th %: 1.17 0.77 1.12 0.10 0.09 0.14 0.14 0.04 0.07 1.10 0.24 0.47 3.90 0.81 1.76
Median: 1.30 0.79 1.41 0.12 0.11 0.18 0.16 0.06 0.09 1.39 0.35 0.51 5.30 1.33 1.96
75th %: 1.48 1.11 1.49 0.13 0.16 0.19 0.19 0.08 0.10 1.76 0.50 0.56 6.84 2.13 2.20
Maximum: 1.55 1.30 1.56 0.14 0.20 0.22 0.23 0.13 0.12 2.66 0.98 0.69 52.60 33.29 5.76
Average: 1.29 0.89 1.34 0.12 0.13 0.17 0.16 0.06 0.09 1.53 0.43 0.53 6.18 2.04 2.04
 

Figure E.21: Concentration of PM 2.0 During the Day for Building 10 
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Figure E.22: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 11, a North Inland Small Restaurant 
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Table E.11: Building 11 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 0 I1  I2 O I1 I2 0 I1 I2 O 
Minimum: 1.47 1.15 1.42 0.16 0.15 0.24 0.17 0.05 0.12 0.55 0.16 0.62 0.36 0.11 1.17 
25th %: 1.74 1.36 1.70 0.19 0.20 0.31 0.22 0.07 0.15 0.72 0.22 0.74 0.82 0.28 1.91 
Median: 1.85 1.47 1.97 0.23 0.24 0.35 0.27 0.09 0.18 0.92 0.33 0.85 1.05 0.47 2.16 
75th %: 1.97 1.65 2.08 0.30 0.33 0.40 0.36 0.14 0.22 1.26 0.56 1.00 1.40 0.85 2.56 
Maximum: 2.29 2.95 2.20 0.50 1.42 0.52 0.64 0.72 0.34 2.27 2.73 1.71 69.38 23.38 18.87
Average: 1.88 1.66 1.88 0.28 0.41 0.36 0.35 0.19 0.20 1.34 0.78 0.95 1.72 1.11 2.64 
 

Figure E.23: Concentration of PM 2.0 During the Day for Building 11 
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Figure E.24: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 12, a Central Inland Medium Healthcare Building 
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*The maximum value of outdoor of the 1.0-2.0 was 2.35ug/m3 
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Table E.12: Building 12 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 0 I1  I2 O I1 I2 0 I1 I2 O 
Minimum: 0.77 0.61 1.21 0.11 0.09 0.09 0.05 0.04 0.11 0.33 0.21 0.67 0.52 0.26 3.26 
25th %: 0.81 0.64 1.29 0.12 0.10 0.11 0.06 0.05 0.14 0.41 0.28 0.95 1.04 0.81 5.98 
Median: 0.88 0.68 1.39 0.13 0.11 0.14 0.07 0.06 0.20 0.50 0.38 1.28 1.37 1.60 7.67 
75th %: 1.10 0.72 1.48 0.14 0.13 0.17 0.08 0.07 0.26 0.63 0.46 1.70 1.95 2.45 10.21
Maximum: 1.28 0.76 1.61 0.18 0.15 0.21 0.10 0.09 0.33 0.78 0.66 2.35 3.80 5.84 20.78
Average: 0.96 0.69 1.39 0.13 0.11 0.14 0.07 0.06 0.21 0.53 0.39 1.38 1.53 1.74 8.33 
 

Figure E.25: Concentration of PM 2.0 During the Day for Building 12 
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Figure E.26: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 13, a Central Inland Small Office 
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*The maximum value of outdoor of the 0.3-0.5 was 3.42ug/m3 
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*The maximum value of I1 of the 1.0-2.0 was 3.76ug/m3 

 

Table E.13: Building 13 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 0 I1  I2 O I1 I2 0 I1 I2 O 
Minimum: 1.02 1.10 1.47 0.18 0.19 0.14 0.07 0.07 0.14 0.32 0.36 0.77 0.38 0.83 2.47 
25th %: 1.09 1.30 1.92 0.20 0.21 0.18 0.09 0.07 0.21 0.70 0.46 1.18 2.69 2.38 6.61 
Median: 1.24 1.44 2.22 0.23 0.22 0.23 0.11 0.08 0.26 1.19 0.54 1.42 5.09 3.21 7.83 
75th %: 1.33 1.49 2.72 0.26 0.24 0.40 0.16 0.10 0.40 2.00 0.65 1.84 8.89 4.24 8.92 
Maximum: 1.48 1.63 3.43 0.32 0.30 0.54 0.27 0.12 0.52 3.77 0.89 2.21 69.24 9.85 37.55 
Average: 1.23 1.40 2.34 0.24 0.23 0.29 0.14 0.09 0.30 1.56 0.57 1.50 6.55 3.51 7.95 
 

Figure E.27: Concentration of PM 2.0 During the Day for Building 13 
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Figure E.28: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 14, a Central Inland Medium Fresno Office 
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*The maximum value of the outdoor of the 1.0-2.0 was 1.66 ug/m3 
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Table E.14: Building 14 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 0 I1  I2 O I1 I2 0 I1 I2 O 
Minimum: 0.35 0.35 0.25 0.05 0.05 0.04 0.03 0.02 0.05 0.17 0.10 0.34 0.64 0.20 0.84 
25th %: 0.37 0.37 0.35 0.06 0.05 0.07 0.03 0.02 0.09 0.21 0.14 0.53 1.30 0.61 2.71 
Median: 0.40 0.40 0.38 0.07 0.07 0.08 0.04 0.03 0.12 0.28 0.19 0.70 1.77 0.88 3.33 
75th %: 0.46 0.43 0.48 0.08 0.08 0.11 0.05 0.04 0.18 0.35 0.24 0.92 2.25 1.32 4.05 
Maximum: 0.55 0.46 0.67 0.11 0.09 0.17 0.07 0.05 0.31 0.58 0.33 1.66 8.26 4.31 45.84
Average: 0.42 0.40 0.42 0.07 0.07 0.09 0.04 0.03 0.15 0.31 0.20 0.81 1.97 1.08 3.87 
 

Figure E.29: Concentration of PM 2.0 During the Day for Building 14 
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Figure E.30: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 15, a Central Inland Medium Office 
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Table E.15: Building 15 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 0.42 0.48 0.60 0.07 0.08 0.08 0.04 0.03 0.10 0.20 0.15 0.61 0.75 0.18 3.13 
25th %: 0.46 0.50 0.74 0.08 0.08 0.10 0.04 0.04 0.12 0.27 0.18 0.74 1.54 0.42 4.47 
Median: 0.48 0.52 0.84 0.08 0.09 0.14 0.05 0.05 0.23 0.34 0.24 1.16 2.08 0.81 5.02 
75th %: 0.52 0.56 1.03 0.09 0.10 0.16 0.06 0.06 0.28 0.46 0.36 1.42 2.99 1.76 5.41 
Maximum: 0.62 0.65 1.28 0.13 0.13 0.20 0.10 0.09 0.36 0.85 0.63 1.80 10.41 11.15 14.60
Average: 0.49 0.53 0.87 0.09 0.09 0.14 0.06 0.05 0.22 0.41 0.29 1.13 2.56 1.32 5.02 
 

Figure E.31: Concentration of PM 2.0 During the Day for Building 15 
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Figure E.32: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 16, a South Inland Small Office 

E-19 
 

 
 

0.0

0.5

1.0

1.5

2.0

I1  I2 O I1  I2 O I1  I2 O I1  I2 O

M
as
s 
(u
g/
m
^3
)

0.3‐0.5          0.5‐0.7         0.7‐1.0          1.0‐2.0

Particle Mass by Stage in 3 Locations Key: 
Inside location 1= I1 
Inside Location 2= I2 
Outside Location =O 

Box Plot Depicts: 
• Maximum 
• 75th percentile 
• Median 
• 25th percentile 
• Minimum 

Table E.16: Building 16 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 0.08 0.12 0.23 0.02 0.03 0.04 0.01 0.02 0.06 0.07 0.10 0.35 0.18 0.24 1.06 
25th %: 0.12 0.17 0.27 0.03 0.05 0.05 0.02 0.02 0.07 0.11 0.15 0.44 0.66 0.61 2.09 
Median: 0.16 0.25 0.32 0.05 0.08 0.06 0.03 0.04 0.09 0.18 0.26 0.57 1.07 1.18 2.78 
75th %: 0.32 0.49 0.35 0.10 0.16 0.08 0.06 0.09 0.13 0.28 0.55 0.82 1.74 2.70 4.03 
Maximum: 0.67 2.07 0.86 0.16 0.48 0.18 0.10 0.20 0.24 0.87 1.32 1.40 18.92 11.36 39.39
Average: 0.25 0.50 0.40 0.07 0.15 0.08 0.04 0.07 0.11 0.27 0.40 0.70 1.69 1.97 3.33 
 

Figure E.33: Concentration of PM 2.0 During the Day for Building 16 
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Figure E.34: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 17, a South Inland Small Restaurant 
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*The maximum value for I1of the 1.0-2.0 was 2.95 ug/m3. 
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Table E.17: Building 17 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 0.65 0.76 0.66 0.17 0.22 0.06 0.13 0.13 0.08 0.74 0.59 0.51 3.26 0.67 2.45 
25th %: 0.76 0.84 0.71 0.20 0.27 0.06 0.16 0.16 0.09 0.97 0.74 0.60 5.14 1.55 3.79 
Median: 0.85 0.94 0.78 0.28 0.33 0.07 0.24 0.20 0.11 1.45 0.91 0.68 7.61 2.09 4.41 
75th %: 0.97 1.04 0.87 0.38 0.42 0.08 0.33 0.26 0.12 2.12 1.22 0.78 11.85 2.78 5.33 
Maximum: 1.20 2.08 1.03 0.55 0.56 0.11 0.48 0.34 0.15 2.95 1.68 0.97 66.93 13.30 23.54
Average: 0.92 1.05 0.80 0.32 0.35 0.08 0.27 0.21 0.11 1.64 1.00 0.72 8.93 2.39 4.75 
 

Figure E.35: Concentration of PM 2.0 During the Day for Building 17 
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Figure E.36: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 18, a South Inland Medium-Large Gym 
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Table E.18: Building 18 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 0.47 0.46 0.61 0.07 0.07 0.05 0.04 0.03 0.05 0.19 0.19 0.27 0.69 0.47 0.95
25th %: 0.53 0.52 0.65 0.10 0.09 0.06 0.06 0.04 0.07 0.36 0.25 0.38 2.17 1.02 1.65
Median: 0.63 0.55 0.75 0.11 0.10 0.08 0.06 0.05 0.10 0.43 0.32 0.52 2.62 1.43 2.10
75th %: 0.69 0.64 0.86 0.12 0.11 0.12 0.07 0.06 0.17 0.50 0.41 0.92 3.15 1.97 3.11
Maximum: 0.72 0.69 1.22 0.14 0.14 0.17 0.09 0.08 0.30 0.70 0.53 1.49 6.35 24.62 7.87
Average: 0.61 0.57 0.80 0.11 0.10 0.09 0.07 0.05 0.13 0.44 0.36 0.68 2.68 1.79 2.35
 

Figure E.37: Concentration of PM 2.0 During the Day for Building 18 
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Figure E.38: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 19, a North Coast Small Office 
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Table E.19: Building 19 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 0.15 0.32 0.04 0.04 0.02 0.05 0.16 0.26 0.18 1.17 
25th %: 0.17 0.38 0.04 0.05 0.03 0.06 0.27 0.34 1.06 1.95 
Median: 0.19 0.41 0.06 0.06 0.04 0.09 0.46 0.66 1.89 3.92 
75th %: 0.24 0.44 0.08 0.07 0.06 0.12 0.73 0.80 2.83 5.03 
Maximum: 0.33 0.67 0.11 0.11 0.08 0.17 1.02 1.02 8.39 20.93 
Average: 0.21 0.43 0.06 0.06 0.04 0.10 0.51 0.61 2.14 3.87 
 

Figure E.39: Concentration of PM 2.0 During the Day for Building 19 
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Figure E.40: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 20, a North Coast Small Retail 
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*The maximum value for outdoor of the1.0-2.0 was 3.34ug/m3. 
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Table E.20: Building 20 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 0.35 0.44 0.30 0.11 0.14 0.07 0.09 0.09 0.12 0.53 0.49 0.68 2.77 1.21 1.61 
25th %: 0.48 0.57 0.36 0.13 0.21 0.10 0.10 0.15 0.17 0.64 0.91 1.00 3.79 2.11 2.92 
Median: 0.52 0.65 0.57 0.14 0.26 0.14 0.12 0.19 0.23 0.77 1.15 1.20 4.93 2.91 3.72 
75th %: 0.58 0.73 0.93 0.17 0.30 0.20 0.15 0.26 0.40 1.14 1.58 2.72 7.06 3.49 7.56 
Maximum: 0.70 0.86 1.61 0.21 0.34 0.28 0.23 0.29 0.51 1.87 1.88 3.34 38.34 8.57 11.87
Average: 0.52 0.65 0.77 0.15 0.25 0.16 0.13 0.20 0.28 0.95 1.19 1.74 6.14 2.98 5.06 

 

Figure E.41: Concentration of PM 2.0 During the Day for Building 20 
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Figure E.42: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 21, a South Coast Small Office 

E-24 
 

 
 

0.0

0.5

1.0

1.5

2.0

2.5

I1  I2 O I1  I2 O I1  I2 O I1  I2 O

M
as
s 
(u
g/
m
^3
)

0.3‐0.5          0.5‐0.7         0.7‐1.0          1.0‐2.0

Particle Mass by Stage in 3 Locations Key: 
Inside location 1= I1 
Inside Location 2= I2 
Outside Location =O 

Box Plot Depicts: 
• Maximum 
• 75th percentile 
• Median 
• 25th percentile 
• Minimum 

Table E.21: Building 21 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 0.90 0.94 0.60 0.18 0.15 0.06 0.10 0.07 0.08 0.46 0.29 0.49 1.85 0.48 2.21 
25th %: 1.25 1.37 0.87 0.23 0.19 0.09 0.11 0.07 0.10 0.52 0.32 0.61 2.69 0.84 3.20 
Median: 1.91 1.73 1.43 0.28 0.23 0.13 0.12 0.08 0.14 0.59 0.37 0.75 3.25 1.03 3.69 
75th %: 2.08 1.88 1.95 0.30 0.24 0.16 0.13 0.09 0.17 0.69 0.42 0.94 4.00 1.32 4.38 
Maximum: 2.17 1.99 2.13 0.33 0.30 0.18 0.16 0.13 0.22 0.96 0.57 1.24 9.40 5.40 10.82
Average: 1.70 1.61 1.44 0.26 0.22 0.13 0.12 0.09 0.14 0.63 0.40 0.79 3.49 1.16 4.02 
 

Figure E.43: Concentration of PM 2.0 During the Day for Building 21 
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Figure E.44: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 22, a South Coast Small Daycare 
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*The maximum value for I1 of the 1.0-2.0 was 3.59ug/m3 
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Table E.22: Building 22 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 0.16 0.14 0.11 0.08 0.06 0.02 0.10 0.05 0.02 1.18 0.43 0.13 6.04 1.55 0.54 
25th %: 0.20 0.19 0.13 0.12 0.11 0.02 0.13 0.09 0.03 1.58 0.83 0.20 10.94 4.57 1.56 
Median: 0.22 0.26 0.15 0.13 0.12 0.03 0.16 0.11 0.04 2.10 1.05 0.34 15.27 6.22 2.63 
75th %: 0.32 0.33 0.39 0.15 0.15 0.05 0.18 0.15 0.07 2.47 1.47 0.48 17.58 9.25 4.10 
Maximum: 0.58 0.40 0.51 0.19 0.21 0.06 0.25 0.24 0.10 3.59 2.63 1.00 45.21 112.43 127.00
Average: 0.27 0.27 0.25 0.14 0.13 0.04 0.16 0.13 0.05 2.15 1.27 0.44 15.43 8.03 4.12 
 

Figure E.45: Concentration of PM 2.0 During the Day for Building 22 
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Figure E.46: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 23, a South Coast Medium Office 
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Table E.23: Building 23 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 1.28 1.06 1.15 0.16 0.15 0.09 0.08 0.06 0.11 0.27 0.26 0.58 0.67 0.30 2.06 
25th %: 1.37 1.22 1.34 0.20 0.17 0.11 0.09 0.07 0.13 0.31 0.31 0.66 1.26 0.90 2.87 
Median: 1.80 1.58 1.68 0.21 0.20 0.14 0.09 0.08 0.17 0.34 0.38 0.95 1.54 1.36 4.09 
75th %: 2.00 1.75 2.24 0.24 0.21 0.18 0.10 0.09 0.21 0.41 0.47 1.14 1.92 1.90 4.98 
Maximum: 2.09 1.82 2.61 0.25 0.25 0.22 0.13 0.14 0.25 0.66 0.84 1.40 10.22 6.90 11.10
Average: 1.73 1.50 1.78 0.21 0.19 0.15 0.09 0.08 0.17 0.38 0.42 0.93 1.76 1.47 4.17 
 

Figure E.47: Concentration of PM 2.0 During the Day for Building 23 
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Figure E.48: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 24, a South Coast Medium-Large Office 
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*The maximum value for outdoor of the 1.0-2.0 was 3.56ug/m3 
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Table E.24: Building 24 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 0.14 0.20 0.26 0.04 0.07 0.07 0.03 0.05 0.11 0.19 0.29 0.98 0.69 0.53 5.99 
25th %: 0.15 0.21 0.30 0.05 0.09 0.08 0.04 0.07 0.14 0.23 0.36 1.19 1.12 0.91 7.56 
Median: 0.17 0.23 0.35 0.07 0.13 0.15 0.06 0.09 0.24 0.27 0.44 1.55 1.32 1.15 8.20 
75th %: 0.17 0.25 0.42 0.08 0.16 0.25 0.06 0.12 0.39 0.31 0.54 2.24 1.58 1.67 8.95 
Maximum: 0.22 0.27 0.54 0.09 0.20 0.39 0.08 0.16 0.68 0.51 1.07 3.56 16.60 9.59 14.64
Average: 0.17 0.23 0.37 0.07 0.13 0.18 0.05 0.09 0.30 0.30 0.50 1.85 1.61 1.50 8.40 
 

Figure E.49: Concentration of PM 2.0 During the Day for Building 24 
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Figure E.50: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 25, a North Inland Small Gym 
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Table E.25: Building 25 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 Stage 0.5-0.7 Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 0.72 1.21 0.13 0.18 0.07 0.29 0.32 1.14 1.11 3.09 
25th %: 0.77 1.36 0.16 0.20 0.09 0.31 0.54 1.24 2.95 4.06 
Median: 0.94 1.48 0.25 0.22 0.16 0.34 0.97 1.34 5.74 4.43 
75th %: 1.09 1.95 0.29 0.29 0.19 0.39 1.15 1.61 7.04 4.79 
Maximum: 1.17 2.19 0.31 0.41 0.20 0.54 1.46 2.26 11.36 6.12 
Average: 0.94 1.63 0.23 0.25 0.14 0.37 0.89 1.50 5.39 4.46 
 

Figure E.51: Concentration of PM 2.0 During the Day for Building 25 
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Figure E.52: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 26, a North Inland Small Restaurant 
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Table E.26: Building 26 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0  Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 0.57 1.40 0.14 0.20 0.07 0.30 0.41 1.21 0.64 3.09 
25th %: 0.73 1.76 0.18 0.24 0.09 0.33 0.51 1.35 1.33 3.97 
Median: 0.82 1.95 0.20 0.29 0.10 0.38 0.61 1.60 1.72 4.43 
75th %: 0.90 2.06 0.22 0.37 0.11 0.49 0.71 2.06 2.22 4.92 
Maximum: 1.09 2.25 0.26 0.43 0.13 0.57 0.91 2.38 4.46 6.12 
Average: 0.82 1.89 0.20 0.30 0.10 0.41 0.62 1.72 1.83 4.46 
 

Figure E.53: Concentration of PM 2.0 During the Day for Building 26 
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Figure E.54: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 27, a North Inland Small Restaurant 
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Table E.27: Building 27 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 0.57 0.58 0.14 0.10 0.07 0.15 0.40 0.80 0.64 2.62 
25th %: 0.73 0.79 0.18 0.13 0.09 0.20 0.53 1.02 1.38 4.45 
Median: 0.82 0.94 0.20 0.16 0.10 0.23 0.62 1.14 1.76 4.99 
75th %: 0.91 1.25 0.22 0.19 0.11 0.27 0.71 1.27 2.26 5.56 
Maximum: 1.10 1.39 0.27 0.21 0.13 0.31 0.92 1.48 4.46 9.68 
Average: 0.82 0.98 0.20 0.16 0.10 0.23 0.63 1.15 1.88 5.10 
 

Figure E.55: Concentration of PM 2.0 During the Day for Building 27 
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Figure E.56: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 28, a North Inland Small Salon 
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*The maximum value for I1 of the 1.0-2.0 was 38.02ug/m3 
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Table E.28: Building 28 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 0.61 0.50 0.18 0.06 0.10 0.09 0.64 0.36 2.60 0.91 
25th %: 0.93 0.56 0.21 0.07 0.12 0.10 0.78 0.41 4.41 1.25 
Median: 1.16 0.62 0.39 0.08 0.27 0.12 1.39 0.47 6.81 1.43 
75th %: 2.22 0.77 1.72 0.10 1.55 0.14 8.67 0.55 39.86 1.62 
Maximum: 5.16 0.90 5.74 0.12 6.18 0.17 38.02 0.78 490.71 6.60 
Average: 1.79 0.69 1.48 0.09 1.40 0.13 8.45 0.50 42.30 1.51 

 

Figure E.57: Concentration of PM 2.0 During the Day for Building 28 
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Figure E.58: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 29, a South Inland Small Restaurant 
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Table E.29: Building 29 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 0.19 0.59 0.09 0.11 0.27 0.03 0.10 0.20 0.06 0.81 0.66 0.39 1.55 3.39 1.49 
25th %: 0.40 0.81 0.15 0.19 0.39 0.04 0.16 0.28 0.07 1.23 0.90 0.53 2.55 7.53 2.56 
Median: 0.59 1.00 0.45 0.28 0.48 0.07 0.22 0.35 0.11 1.72 1.11 0.65 4.00 9.52 2.99 
75th %: 0.92 1.25 0.68 0.40 0.55 0.11 0.31 0.40 0.16 2.22 1.30 0.80 5.87 11.54 3.42 
Maximum: 2.75 1.67 2.81 0.96 0.82 0.43 0.48 0.59 0.55 3.03 1.78 1.55 15.60 19.96 13.87
Average: 0.82 1.07 0.66 0.36 0.49 0.11 0.25 0.36 0.16 1.78 1.14 0.73 4.46 9.66 3.09 

 

Figure E.59: Concentration of PM 2.0 During the Day for Building 29 
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Figure E.60: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 30, a South Coast Small Retail 
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Table E.30: Building 30 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 0.17 0.41 0.08 0.11 0.04 0.19 0.25 0.95 0.44 2.35 
25th %: 0.25 0.45 0.11 0.13 0.06 0.23 0.32 1.15 0.79 2.98 
Median: 0.30 0.50 0.12 0.15 0.07 0.28 0.35 1.32 1.00 3.56 
75th %: 0.32 0.58 0.13 0.18 0.08 0.33 0.57 1.49 1.46 4.23 
Maximum: 0.57 0.80 0.28 0.25 0.22 0.45 2.02 2.06 9.71 17.13 
Average: 0.31 0.54 0.14 0.16 0.08 0.29 0.59 1.37 1.71 3.83 
*Although there were two carts at site, I2 had an instrument malfunction above downloading data. 

Figure E.61: Concentration of PM 2.0 During the Day for Building 30 
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Figure E.62: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 31, a North Coast Small Dentist 
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Table E.31: Building 31 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 1.17 0.58 0.20 0.24 0.27 0.25 1.26 1.78 1.85 2.84 
25th %: 1.39 0.97 0.22 0.27 0.30 0.27 1.53 1.89 3.08 3.96 
Median: 1.79 1.18 0.24 0.33 0.33 0.30 1.82 2.07 4.21 4.50 
75th %: 2.43 2.28 0.25 0.60 0.36 0.39 2.31 2.54 6.58 5.39 
Maximum: 2.66 3.93 0.30 1.86 0.44 0.94 2.82 3.65 15.00 20.19 
Average: 1.88 1.70 0.24 0.61 0.34 0.41 1.94 2.32 4.95 4.74 

 

Figure E.63: Concentration of PM 2.0 During the Day for Building 31 
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Figure E.64: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 32, a North Coast Small Salon 
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Table E.32: Building 32 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 0.52 0.46 0.13 0.12 0.23 0.07 1.13 0.38 1.13 0.78 
25th %: 1.68 0.65 0.30 0.19 0.55 0.09 3.48 0.45 5.58 1.20 
Median: 3.12 1.13 0.80 0.26 1.26 0.15 6.08 0.60 9.21 1.46 
75th %: 4.43 1.73 1.43 0.41 2.06 0.19 8.75 0.75 11.91 1.88 
Maximum: 5.29 2.73 1.99 0.66 2.79 0.23 10.31 1.29 28.88 7.32 
Average: 3.01 1.33 0.94 0.37 1.38 0.18 5.98 0.77 9.28 1.64 
 

Figure E.65: Concentration of PM 2.0 During the Day for Building 32 
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Figure E.66: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 33, Central Inland Medium Office REPEAT 
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Table E.33: Building 33 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3). 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 O I1  I2 O I1 I2 O I1 I2 O 
Minimum: 1.36 2.02 3.97 0.21 0.40 0.78 0.07 0.16 0.72 0.39 0.33 1.18 0.59 1.68 0.84
25th %: 1.44 2.27 4.90 0.23 0.47 1.06 0.08 0.18 0.90 0.48 0.40 1.38 1.44 3.66 1.31
Median: 1.52 2.39 5.55 0.27 0.51 1.21 0.11 0.20 1.12 0.81 0.54 1.71 2.38 6.18 1.46
75th %: 1.64 2.53 5.71 0.32 0.57 1.33 0.14 0.24 1.34 1.05 0.73 2.40 3.31 9.63 1.67
Maximum: 2.01 2.83 6.75 0.40 0.66 2.51 0.17 0.33 3.52 1.36 1.03 6.18 8.96 22.18 3.74
Average: 1.58 2.42 5.37 0.29 0.53 1.31 0.11 0.21 1.40 0.81 0.59 2.34 2.54 7.06 1.51
*Cart #1 and #3 were placed in same location. Cart #2 was place in office next to original location. 

Figure E.67: Concentration of PM 2.0 During the Day for Building 33 
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Figure E.68: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 34, a Central Inland Small Retail 
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Table E.34: Building 34 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 0.53 0.53 0.10 0.15 0.16 0.09 1.07 0.58 2.27 2.00 
25th %: 0.67 0.64 0.11 0.18 0.18 0.10 1.18 0.65 3.29 2.50 
Median: 0.85 0.77 0.12 0.21 0.19 0.13 1.44 0.73 4.29 2.77 
75th %: 0.88 1.16 0.12 0.34 0.21 0.18 1.70 0.93 5.47 3.15 
Maximum: 0.95 1.87 0.14 0.61 0.24 0.33 2.54 1.31 13.85 10.07 
Average: 0.78 0.96 0.12 0.29 0.19 0.16 1.53 0.82 4.82 2.96 
 

Figure E.69: Concentration of PM 2.0 During the Day for Building 34 
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Figure E.70: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 35, a Central Inland Small Gas Station 
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Table E.35: Building 35 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 0.27 0.36 0.04 0.06 0.06 0.03 0.53 0.22 1.14 0.54 
25th %: 0.43 0.40 0.06 0.08 0.08 0.05 0.66 0.34 2.12 1.80 
Median: 0.63 0.52 0.08 0.11 0.11 0.07 0.92 0.47 2.80 2.68 
75th %: 0.97 0.81 0.17 0.18 0.20 0.11 1.33 0.82 4.17 4.08 
Maximum: 2.09 0.95 0.74 0.25 0.80 0.18 2.53 1.40 13.99 71.11 
Average: 0.83 0.60 0.17 0.14 0.21 0.08 1.12 0.63 3.47 3.76 
 

Figure E.71: Concentration of PM 2.0 During the Day for Building 35 
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Figure E.72: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 36, a North Inland Medium-Large Grocery Store 
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Table E.36: Building 36 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 0 I1  I2 O I1 I2 0 I1 I2 O 
Minimum: 0.26 0.18 0.30 0.08 0.03 0.10 0.05 0.04 0.07 0.43 0.19 0.26 0.97 0.25 2.35 
25th %: 0.28 0.20 0.36 0.09 0.03 0.11 0.06 0.05 0.08 0.54 0.22 0.31 1.65 0.75 4.11 
Median: 0.39 0.22 0.43 0.12 0.04 0.14 0.08 0.06 0.10 0.68 0.28 0.40 2.24 1.00 5.71 
75th %: 0.58 0.26 0.51 0.24 0.05 0.18 0.15 0.07 0.14 0.99 0.37 0.60 3.03 1.29 8.01 
Maximum: 0.92 0.29 0.77 0.35 0.06 0.35 0.20 0.10 0.31 1.61 0.51 1.29 42.04 12.19 99.69
Average: 0.47 0.23 0.48 0.17 0.04 0.17 0.11 0.06 0.13 0.89 0.32 0.53 2.98 1.19 6.73 
 

Figure E.73: Concentration of PM 2.0 During the Day for Building 36 
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Figure E.74: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 37, a South Inland Small Gas Station REPEAT 
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Table E.37: Building 37 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 1.22 3.68 0.17 1.12 0.27 0.59 1.54 3.23 1.82 4.38 
25th %: 1.49 3.99 0.22 1.37 0.32 0.67 1.71 3.54 3.21 6.65 
Median: 1.74 4.35 0.25 1.60 0.35 0.77 2.00 4.00 3.73 7.35 
75th %: 2.09 4.74 0.32 2.11 0.44 0.98 2.28 4.62 4.24 8.34 
Maximum: 2.96 5.03 0.47 2.38 0.58 1.13 2.85 5.73 13.47 14.02 
Average: 1.86 4.36 0.28 1.70 0.38 0.83 2.04 4.16 3.95 7.54 
*Indoor and Outdoor cart placed in original site sample locations. 



Figure E.75: Concentration of PM 2.0 During the Day for Building 37 
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Figure E.76: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 38, a South Inland Medium Retail 
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Table E.38: Building 38 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

Chart Data 
 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 0 I1  I2 O I1 I2 0 I1 I2 O 
Minimum: 1.37 1.30 0.68 0.23 0.12 0.21 0.14 0.16 0.18 1.11 0.78 1.25 0.00 2.24 3.19 
25th %: 1.80 1.60 0.81 0.29 0.15 0.24 0.17 0.19 0.20 1.29 0.91 1.48 8.07 3.20 4.22 
Median: 2.40 2.00 2.33 0.38 0.19 0.62 0.22 0.23 0.36 1.57 1.09 2.32 9.62 3.51 5.40 
75th %: 2.98 2.55 4.08 0.52 0.27 1.41 0.31 0.34 0.66 2.12 1.42 3.59 12.50 4.16 7.46 
Maximum: 4.06 2.95 5.25 0.72 0.34 2.56 0.37 0.40 1.20 2.55 1.63 5.42 18.64 11.79 15.29 
Average: 2.45 2.08 2.54 0.42 0.21 0.90 0.24 0.26 0.48 1.67 1.17 2.70 10.06 3.76 6.00 
 



Figure E.77: Concentration of PM 2.0 During the Day for Building 38 
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Figure E.78: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 39, a South Coast Small Dentist 
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Table E.39: Building 39 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 I2 O I1 I2 0 I1  I2 O I1 I2 0 I1 I2 O 
Minimum: 0.52 0.56 0.38 0.10 0.20 0.14 0.17 0.13 0.08 0.84 0.39 0.46 1.24 1.54 0.59
25th %: 0.58 0.67 0.47 0.12 0.22 0.18 0.19 0.14 0.13 1.01 0.48 0.72 2.19 3.70 1.53
Median: 0.69 0.74 0.61 0.13 0.24 0.23 0.21 0.16 0.17 1.15 0.55 0.96 2.63 4.82 2.02
75th %: 0.79 0.83 1.06 0.15 0.26 0.31 0.26 0.18 0.25 1.36 0.69 1.47 3.15 6.31 3.15
Maximum: 0.95 1.02 1.28 0.18 0.31 0.38 0.31 0.21 0.33 1.71 0.89 2.16 6.41 12.69 6.58
Average: 0.70 0.76 0.75 0.14 0.24 0.25 0.23 0.16 0.19 1.21 0.59 1.14 2.68 5.17 2.43
 
  



Figure E.79: Concentration of PM 2.0 During the Day for Building 39 
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Figure E.80: Particle Mass in Each of Four Size Fractions for Indoor and Outdoor Locations for 
Building 40, a South Coast Small Restaurant 
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Table E.40: Building 40 Percentiles of Indoor and Outdoor PM Concentrations (ug/m3) 

 Stage 0.3-0.5 PM Stage 0.5-0.7 PM Stage 0.7-1.0 Stage 1.0-2.0 Stage 2.0-5.0 
 I1 O I1 O I1 O I1 O I1 O 
Minimum: 0.17 0.15 0.09 0.19 0.21 0.22 1.30 1.53 1.19 2.44 
25th %: 0.22 0.18 0.13 0.24 0.31 0.29 1.74 1.94 2.29 4.34 
Median: 0.38 0.21 0.16 0.28 0.35 0.35 2.03 2.43 3.10 5.32 
75th %: 2.27 0.22 0.38 0.30 0.50 0.37 2.38 2.76 4.13 6.63 
Maximum: 5.97 0.25 0.91 0.32 0.92 0.40 3.16 3.25 9.79 11.23 
Average: 1.45 0.20 0.29 0.27 0.43 0.33 2.10 2.40 3.33 5.52 
 
  



Figure E.81: Concentration of PM 2.0 During the Day for Building 40 
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APPENDIX F 
Ultrafine Results for Each Building 
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Figure F.1A: Indoor 10 Minute Moving Average Concentrations for Building 1, a 
North Coast Medium-Large Healthcare Building 
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Figure F.1B: Outdoor 10 Minute Moving Average Concentration for Building 1, a 
North Coast Medium-Large Healthcare Building 
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Figure F.2: Indoor 10 Minute Moving Average Concentrations for Building 2, a 
North Coast Medium-Large Grocery Store 

 

 

Figure F.3A: Indoor 10 Minute Moving Average Concentrations for Building 3, a 
North Coast Small Office 
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Figure F.3B: Outdoor 10 Minute Moving Average Concentrations for Building 3, a 
North Coast Small Office 
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Figure F.4: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 4, a North Coast Medium Public Assembly 
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Figure F.5: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 5, a North Coast Medium Office 

 

 

Figure F.6: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 6, a South Inland Small Retail 
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Figure F.7: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 7, a South Inland Small Gas Station 

 

 

Figure F.8: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 8, a North Inland Medium Religious Center 
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Figure F.9: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 9, a South Inland Small Retail 

 

 

Figure F.10: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 10, a North Inland Small Retail 
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Figure F.11: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 11, a North Inland Small Restaurant 

 

 

Figure F.12: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 12, a Central Inland Medium Healthcare 
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Figure F.13: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 13, a Central Inland Small Office 

 

 

Figure F.14: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 14, a Central Inland Medium Office 
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Figure F.15: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 15, a Central Inland Medium Office 

 

 

Figure F.16: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 16, a South Inland Small Office 
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Figure F.17: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 17, a South Inland Small Restaurant 

 

 

Figure F.18: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 18, a South Inland Medium-Large Gym 
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Figure F.19: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 19, a North Coast Small Office 

 

 

Figure F.20: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 20, a North Coast Small Retail 
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Figure F.21: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 21, a South Coast Small Office 

 

 

Figure F.22: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 22, a South Coast Small Daycare 
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Figure F.23: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 23, a South Coast Small Office 

 

 

Figure F.24: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 24, a South Coast Medium-Large Office 
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Figure F.25: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 25, a North Inland Small Gym 

 

 

Figure F.26: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 26, a North Inland Small Restaurant 

 
  

F-15 
 



Figure F.27: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 27, a North Inland Small Restaurant 

 

 

Figure F.28: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 28, a North Inland Small Hair Salon 
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Figure F.29: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 29, a South Inland Small Restaurant 

 

 

Figure F.30: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 30, a South Inland Small Retail 
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Figure F.31: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 31, a North Coast Small Dentist 

 

 

Figure F.32: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 32, a North Coast Small Salon 
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Figure F.33: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 33, a Central Inland Medium Office REPEAT 

 

 

Figure F.34: Indoor 10 Minute Moving Average Concentrations for Building 34, a 
Central Inland Small Retail 

 
*Outside CPC #2 malfunction with temperature regulation unable to collect data. 
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Figure F.35: Outdoor 10 Minute Moving Average Concentrations for Building 35, a 
Central Inland Small Gas Station 

 
*Inside CPC #2 malfunction with temperature regulation unable to collect data. 

 

Figure F.36: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 36, a North Inland Medium-Large Grocery 
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Figure F.37: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 37, a South Inland Small Gas Station REPEAT 

 

 

Figure F.38: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 38, a South Inland Medium Retail 
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Figure F.39: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 39, a South Coast Small Dentist 

 

 

Figure F.40: Indoor and Outdoor 10 Minute Moving Average Concentrations for 
Building 40, a South Coast Small Restaurant 
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Introduction 
The indoor and outdoor concentrations are reported for each compound for each building in 
Tables G1 and G2 of Appendix G.  Samples under the Limit of Detection (LOD) are indicated as 
non‐detectable concentrations.  The mass was reported from the laboratory if it was greater than 
the LOD even if it was below the analytical Limit of Quantification (LOQ).  It is noted if a 
sample is below the analytical LOQ.  In addition, the field LOQ resulting from the blanks 
collected in the study is determined, and it is noted if the sample was below the field LOQ. 

When maximum values are exceeded, the values are listed as above quantification range (aqr).  
For D5‐siloxane concentrations above quantitative limit were observed in 13 indoor samples.  

As a preliminary method for screening which buildings had elevated concentrations of VOCs, 
the 75th percentile of the indoor concentration for each compound was determined. It was then 
noted if the concentration was above the 75th percentile value. It is noted that these values do 
not have any significance from a health perspective, but rather just which buildings have values 
within the top 25th percentile. Concentrations which fall in the top 25% are shaded in Table G1. 

VOC abbreviations that will be used in the report are: Carbon Tetrachloride (C. Tet.), 
Trichloroethylene (TCE), Tetrachloroethylene (PCE), 1,4‐dichlorobenzene( 1,4‐dcb), Methylene 
Chloride (mc), diethyl phthalate (dhp),decamethyl‐cyclopentasiloxane (D5‐siloxane), and 2,2,4‐
trimethyl‐1,3‐pentanediol diisobutyrate (TXIB). 

The indoor/outdoor ratio for each building was calculated and presented in Table G.3. The 
difference between indoor and outdoor concentrations was also calculated for each building 
and is presented in Table G.4. 

The distribution of indoor/outdoor difference for each building type is presented in Tables G.5‐
G.11. Finally, the distribution of source strengths for each building type is presented in Tables 
G.12‐G.18. 

 

 



 
 

Flags 
Blanks Data within calibration range 
nd  Not detected, below detection limit of instrument 
L  Above linear range of instrument and/or calibration curve 
M  Poor mass spectra match, none of the qualifying ions in range 
R  Retention time out of range 
J  Sample destroyed before/during analysis 
W  Wet sample (i.e. raining during collection) extra He purge 
i  Manual integration 
C  Contaminated 
aqr  One of the samples above quantification range 
nc   One of the samples not collected 
o,nd   Outdoor sample not detected 
I, nd   Indoor sample not detected 
nd   Neither sample detected  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

G-4 
 



Table G.1: Indoor VOC Concentrations for Each Building, Concentrations Greater Than the 75th Percentile Shaded 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

75th % 1.01 6.29 1.04 2.72 1.35 0.72 25.60 15.92 56.99 6.09 3.34 2.71 7.69 12.20 1.38
6 I1 1.59 aqr 3.62 5.52 4.45 1.60 61.18 0.74 1.10 8.37 4.74 5.60 7.91 21.83 91.48
6 I2 3.08 183.32 2.98 5.99 5.15 1.62 50.42 37.26 1677.42 67.36 10.06 44.26 232.72 254.97 586.95
9 I1 0.64 2.78 0.49 1.23 0.94 1.02 32.64 14.17 78.03 2.15 3.42 16.07 6.68 11.48 0.51
10 I1 0.60 5.64 0.88 2.38 1.07 0.39 40.95 6.92 89.43 6.08 2.34 7.33 22.95 48.80 0.75
10 I2 0.58 8.21 0.71 1.87 0.83 0.32 53.69 7.61 55.83 5.18 2.45 7.41 24.81 62.00 1.46
20 I1 0.71 1.81 0.36 1.01 0.45 0.44 17.94 4.73 9.79 1.52 2.54 1.44 4.29 6.19 0.89
20 I2 0.73 1.62 0.32 0.97 0.41 0.08 9.83 3.03 7.78 1.11 2.15 0.74 3.01 2.73 0.81
30 I1 1.44 25.88 2.79 4.69 2.46 0.88 nc nc nc 3.37 1.61 0.58 1.45 3.47 0.79
30 I2 1.43 30.83 2.64 4.59 2.38 0.87 27.18 5.29 22.42 2.22 2.10 0.61 1.45 2.84 0.59
34 I1 0.41 2.80 0.30 0.79 0.32 0.33 20.72 11.34 21.38 9.90 2.00 2.13 7.69 0.00 0.28
38 I1 0.59 16.10 1.08 2.64 0.96 0.61 20.00 7.48 24.82 3.14 1.65 2.42 9.76 94.37 1.20
38 I2 0.55 16.23 1.11 2.70 1.03 0.72 20.94 7.50 24.43 3.05 1.53 2.12 8.73 112.85 0.43
2 I1 1.23 12.88 0.64 1.86 0.64 0.60 10.45 10.31 13.11 4.71 2.05 1.48 3.64 4.34 1.29
2 I2 1.16 15.71 0.66 1.82 0.61 0.85 12.28 10.60 16.15 3.13 2.23 1.06 3.16 4.56 0.51
36 I1 0.57 3.55 0.41 1.11 0.38 0.02 6.29 7.49 9.31 3.53 1.94 1.46 5.39 5.21 0.25
36 I2 0.48 3.04 0.36 0.67 0.22 0.04 5.69 5.48 7.92 2.15 1.76 0.97 3.52 3.08 0.32
11 I1 0.62 1.07 0.19 0.50 0.25 0.21 9.89 11.68 11.84 4.58 2.68 4.32 15.52 25.36 0.75
11 I2 0.51 0.92 0.17 0.47 0.23 0.11 10.23 6.43 9.53 1.13 1.63 0.70 4.04 2.53 1.03
17 I1 0.36 2.30 0.09 0.20 0.09 0.21 11.65 22.75 121.83 5.00 3.01 1.41 9.10 3.90 0.29
17 I2 0.55 20.21 0.24 0.61 0.27 0.37 21.37 36.69 834.01 7.79 2.94 2.50 12.06 9.93 0.20
26 I2 1.01 2.59 0.45 1.19 0.62 2.97 9.52 72.47 14.70 2.97 2.67 1.31 4.41 4.70 1.62
27 I 1.06 2.16 0.29 0.91 0.35 0.32 32.49 41.29 15.43 5.31 2.52 1.82 7.90 3.88 0.55
29 I1 0.51 1.28 0.17 0.44 0.19 0.14 nc nc nc 3.87 2.00 1.13 6.36 2.40 0.50
29 I2 0.40 1.04 0.11 0.35 0.14 0.20 15.13 33.09 237.77 1.81 0.74 0.66 2.01 2.33 0.60
40 I1 0.55 0.96 0.32 0.78 0.25 0.21 4.60 14.03 9.99 10.08 1.80 2.91 20.26 4.02 0.68
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Table G.1: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

5 I1 0.68 aqr 0.59 1.59 0.72 0.48 33.88 8.76 49.30 4.88 3.03 1.69 3.99 6.40 1.22
5 I2 0.70 25.13 0.50 1.37 0.64 0.35 17.08 6.18 26.49 2.66 2.25 1.28 3.22 3.98 0.58
13 I1 0.86 5.09 1.04 3.01 1.37 1.73 23.23 12.99 37.57 3.09 4.74 2.49 5.84 46.75 0.29
13 I2 0.95 5.35 1.02 3.01 1.42 1.26 22.36 12.76 38.97 2.74 4.66 2.12 5.24 47.48 2.72
14 I1 0.42 2.17 0.99 2.77 1.38 0.63 25.10 18.38 50.71 7.17 2.88 2.02 5.71 11.58 6.23
14 I2 0.42 1.93 1.01 2.68 1.35 0.72 25.35 18.76 41.76 8.11 2.52 1.84 6.39 12.21 1.81
15 I1 0.44 1.90 0.25 0.52 0.28 0.17 19.39 16.21 17.57 1.09 2.19 0.77 2.24 5.14 0.69
15 I2 0.41 1.53 0.21 0.45 0.25 0.07 25.84 13.62 14.67 1.24 2.14 0.74 2.00 3.88 0.26
16 I1 2.22 29.32 4.16 14.61 6.51 1.43 57.64 32.19 82.87 8.41 4.92 3.34 6.74 25.77 0.25
16 I2 1.99 26.14 3.78 13.34 5.88 1.30 51.23 29.63 77.06 7.58 4.75 3.16 7.36 25.17 0.25
19 I 0.42 2.25 0.32 0.73 0.32 0.70 51.20 21.84 85.07 11.60 5.00 3.99 5.55 2.72 0.35
23 I1 1.25 7.65 2.77 3.07 1.37 4.38 42.52 10.87 24.32 3.69 5.68 0.41 5.54 9.25 1.47
23 I2 1.02 5.84 2.05 2.32 1.02 2.81 33.76 8.58 21.14 4.33 4.87 1.93 4.86 7.87 1.31
24 I1 0.70 2.31 0.46 1.30 0.61 0.26 12.56 6.81 13.01 2.50 1.78 1.37 3.99 6.29 2.10
24 I2 0.47 1.19 0.21 0.61 0.25 0.06 8.45 4.90 8.09 1.66 1.79 0.99 3.36 3.82 0.32
33 I1 0.54 2.18 0.40 0.82 0.41 0.18 10.78 5.61 9.98 1.23 1.55 0.78 1.57 4.17 0.65
33 I2 0.55 1.58 0.25 0.63 0.29 0.12 10.29 3.85 7.37 0.67 1.37 0.54 1.61 3.13 0.79
18 I1 0.41 3.27 1.25 6.41 5.31 0.20 22.45 19.65 47.67 6.12 2.42 2.39 8.42 12.58 2.33
18 I2 0.39 3.06 1.05 5.41 4.49 0.24 21.18 18.63 41.35 5.81 2.53 2.68 2.91 12.56 0.76
25 I1 0.99 4.77 0.41 1.18 0.47 0.85 21.37 4.47 27.96 1.86 3.12 4.66 4.09 19.11 0.30
7 I1 1.72 4.59 0.81 2.46 1.06 0.07 11.63 12.39 102.24 1.64 4.34 0.90 3.70 4.53 1.87
35 I1 1.02 9.58 1.94 7.34 2.24 1.28 5.73 6.12 9.82 23.06 2.45 2.81 9.96 9.05 2.52
37 I2 0.98 4.79 0.92 2.38 0.82 0.26 13.58 9.05 18.45 4.27 3.50 1.80 6.68 11.75 1.19
3 I1 1.07 5.43 1.37 5.09 1.58 0.47 8.91 4.90 56.99 0.97 2.27 1.20 3.12 41.98 4.07
28 I 0.59 1.06 0.19 0.49 0.19 0.17 1.41 0.99 2.75 1.31 2.02 0.11 6.53 0.00 0.50
32 I1 0.60 60.88 0.85 2.57 1.07 0.39 101.71 18.78 1380.48 4.95 5.66 nd nd C, M 1.20
32 I2 0.02 2.54 0.05 0.14 0.05 0.02 nc nc nc 0.24 nd, M, C nd nd C, M 0.04
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Table G.1: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

1 I1 0.72 3.59 46.36 aqr 13.72 0.28 7.71 4.93 19.00 30.56 0.97 2.59 1.76 2.67 0.37
1 I2 0.75 2.53 23.09 85.35 7.58 0.17 0.02 0.19 2.48 24.51 1.24 2.93 1.49 1.42 0.41
12 I1 1.15 2.88 0.65 1.30 0.68 0.53 20.62 15.64 628.69 3.78 3.32 2.03 6.07 18.32 0.66
12 I2 0.41 1.66 0.43 0.73 0.39 0.21 16.56 11.84 213.30 2.95 2.80 2.08 6.80 11.91 2.16
4 I1 0.63 3.34 0.55 1.82 0.58 0.21 11.00 9.29 15.59 0.84 1.49 1.25 1.77 1.59 1.61
4 I2 0.71 12.67 0.65 2.01 0.72 0.29 11.10 5.81 15.20 1.20 1.93 0.86 2.44 3.96 32.49
8 I1 0.27 0.55 0.09 0.24 0.12 0.09 9.28 3.21 10.31 0.76 1.23 0.44 1.82 1.99 0.26
8 I2 0.31 0.32 0.07 0.20 0.14 0.02 6.12 1.88 7.65 0.33 1.63 0.28 1.69 1.95 0.43
21 I1 0.84 2.83 0.73 1.98 0.75 0.28 10.63 5.31 15.77 1.79 3.66 4.02 6.79 12.20 1.35
21 I2 0.76 2.13 0.44 0.99 0.44 0.30 10.47 5.16 14.08 1.23 2.65 0.00 4.34 6.70 0.84
22 I1 0.31 1.17 0.31 0.81 0.19 0.20 16.84 3.85 15.05 6.35 1.97 1.94 10.65 6.47 0.32
22 I2 0.26 0.95 0.27 0.66 0.16 0.23 19.01 4.06 16.01 7.85 2.00 2.21 10.99 6.77 0.46
31 I1 0.80 3.84 1.14 3.93 1.77 0.51 21.40 11.44 26.22 4.07 5.08 2.05 3.99 0.00 0.69
39 I1 0.54 4.36 0.34 0.84 0.33 0.29 21.29 8.14 182.06 2.69 2.46 1.53 4.05 7.07 0.45
39 I2 0.62 10.55 0.46 1.08 0.43 0.55 nc nc nc 5.05 3.22 2.34 5.64 9.71 0.33
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Table G.1: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

75th % 0.74 0.66 0.07 0.32 0.12 3.21 22.63 0.51 1.19 0.35 9.03 73.40 3.42 1.76 0.70
6 I1 0.26 0.67 0.24 112.34 0.14 14.69 275.78 0.57 157.17 1.43 12.15 69.07 6.00 7.09 1.22
6 I2 0.18 1.11 0.59 553.65 0.22 9.05 1078.34 1.67 aqr 1.26 17.42 48.07 8.61 6.51 1.57
9 I1 0.48 2.58 0.00 0.10 0.06 5.49 5.97 0.08 0.69 0.37 8.90 12.99 1.55 1.26 0.48
10 I1 0.58 0.24 nd 0.19 0.03 3.61 13.24 0.03 0.57 0.14 0.24 1.24 2.14 2.53 0.73
10 I2 0.59 0.46 nd 0.11 0.03 1.73 11.74 0.03 0.60 0.09 0.32 1.50 1.93 3.61 0.69
20 I1 0.78 0.33 0.03 0.30 0.04 0.41 1.12 0.02 0.95 0.08 0.35 2.95 1.46 1.11 0.46
20 I2 0.87 0.18 nd 0.32 0.02 0.32 0.32 nd 1.09 0.06 0.81 2.09 0.83 0.46 0.24
30 I1 0.41 0.11 0.09 0.54 0.06 36.04 2.51 0.17 1.32 0.39 7.28 22.09 0.61 1.87 0.14
30 I2 0.34 0.11 0.09 0.57 0.06 31.49 2.32 0.14 1.34 0.39 7.80 21.30 0.83 2.01 0.16
34 I1 0.11 0.06 nd 34.76 0.15 1.62 9.21 nd 0.45 0.16 1.82 30.13 1.31 2.35 0.27
38 I1 0.28 0.14 0.19 1.32 0.14 1.52 16.94 0.10 0.69 0.87 8.25 49.41 2.65 1.71 0.26
38 I2 0.24 0.12 0.19 1.33 0.12 1.44 22.33 0.12 0.76 0.93 9.58 44.43 2.48 2.00 0.23
2 I1 2.94 1.53 0.04 0.17 0.08 3.04 182.18 0.99 4.99 0.13 317.15 32.51 2.96 0.98 0.17
2 I2 2.79 1.56 0.05 0.20 0.08 2.26 141.00 0.68 1.18 0.12 393.89 45.18 3.48 1.00 0.17
36 I1 0.36 0.35 0.02 0.09 0.04 0.69 4.30 0.03 0.36 0.12 5.45 16.35 0.88 0.39 0.23
36 I2 0.28 0.32 nd 0.05 0.02 0.59 1.44 nd 0.36 0.10 3.95 11.67 0.88 0.36 0.11
11 I1 0.56 0.46 0.03 0.09 0.91 2.83 38.34 0.11 0.42 0.07 5.72 23.76 1.12 0.52 0.45
11 I2 0.56 0.20 0.02 0.10 3.41 1.53 12.28 0.02 0.53 0.04 1.47 24.50 0.68 0.33 0.22
17 I1 0.73 1.93 0.84 0.00 0.02 0.70 1.62 0.06 0.25 0.03 0.71 61.30 0.98 0.38 0.14
17 I2 0.32 1.82 2.22 0.09 0.08 4.18 26.42 0.50 0.51 0.10 4.04 aqr 2.21 1.51 0.73
26 I2 0.87 2.62 nd 0.12 0.04 5.08 4.46 0.10 0.66 0.08 1.59 6.98 1.51 0.99 0.37
27 I 1.10 1.48 0.02 0.10 0.03 1.41 1.59 0.01 0.92 0.11 27.51 5.49 0.63 0.76 0.20
29 I1 0.51 1.61 nd 0.06 0.01 1.07 13.61 0.19 0.40 0.06 1.06 116.70 0.89 0.31 0.16
29 I2 0.14 0.10 nd 0.06 nd 1.15 34.32 0.40 0.36 0.03 0.80 aqr 0.51 0.17 0.12
40 I1 0.26 1.34 nd 0.06 nd 0.36 1.03 nd 0.65 0.07 26.26 3.24 1.63 0.16 0.09
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Table G.1: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

5 I1 0.38 0.24 0.05 0.31 0.68 2.03 5.53 0.42 0.44 0.54 9.39 12.52 3.61 1.27 0.41
5 I2 0.40 0.32 0.03 0.21 0.24 2.90 8.18 0.55 1.33 0.34 5.58 9.77 2.49 1.25 0.85
13 I1 0.42 0.10 0.28 0.17 1.03 3.13 190.02 0.11 0.69 0.19 8.46 73.23 3.65 1.10 0.51
13 I2 0.37 0.10 0.28 0.15 0.86 2.69 143.01 0.12 1.15 0.03 12.35 63.27 3.25 1.11 0.51
14 I1 0.41 0.14 0.09 1.63 0.14 4.35 6.83 0.18 0.34 0.58 0.80 aqr 3.62 1.28 0.36
14 I2 0.49 0.06 0.05 1.50 0.14 4.51 7.26 0.17 0.26 0.56 1.90 aqr 4.87 1.17 0.39
15 I1 0.49 0.10 0.03 0.14 0.05 0.34 0.37 nd 0.50 0.06 5.04 9.94 6.99 0.58 0.31
15 I2 0.46 0.05 0.03 0.12 0.06 0.24 0.18 0.00 0.24 0.08 5.92 6.97 5.50 0.45 0.31
16 I1 0.36 0.11 0.02 0.10 0.03 10.82 29.30 9.32 6.43 0.59 188.92 aqr 18.39 1.92 1.16
16 I2 0.37 0.09 nd 0.09 0.03 9.67 26.96 9.13 5.73 0.55 163.78 aqr 15.58 1.80 1.01
19 I 1.04 0.74 nd 0.03 0.07 15.78 7.32 0.55 0.39 0.28 0.90 27.43 6.45 1.01 0.22
23 I1 0.98 0.24 0.07 0.24 0.09 4.28 1.35 0.19 1.38 0.32 2.01 7.47 6.12 0.90 0.26
23 I2 0.90 0.20 0.06 0.20 0.10 3.43 0.99 0.20 1.01 0.21 2.97 7.33 5.74 0.84 0.33
24 I1 1.22 0.30 0.03 0.09 0.03 1.30 2.00 nd 1.33 0.23 2.00 15.81 4.08 0.83 0.14
24 I2 1.12 0.30 0.06 0.05 0.02 0.72 0.21 nd 0.40 0.14 0.58 5.03 2.08 0.61 0.10
33 I1 0.30 0.05 nd 0.09 0.03 0.46 17.66 0.10 0.71 0.13 3.26 16.59 2.68 0.47 0.35
33 I2 0.31 0.04 nd 0.05 0.06 0.38 12.01 0.03 0.74 0.11 2.10 10.52 2.05 0.36 0.28
18 I1 0.67 0.29 nd 0.32 0.15 1.74 4.04 0.15 0.31 0.75 5.39 aqr 1.89 62.68 0.89
18 I2 0.50 0.27 nd 0.26 0.14 1.78 4.36 0.15 0.39 0.62 3.60 aqr 1.66 54.48 1.10
25 I1 1.16 0.38 nd 0.08 0.87 1.89 23.55 0.47 0.47 0.14 4.44 aqr 3.42 1.78 0.91
7 I1 0.48 0.10 0.02 0.13 0.04 0.24 0.58 0.08 1.14 0.17 0.02 4.37 1.84 0.49 0.17
35 I1 0.29 0.18 0.06 0.00 nd 0.69 14.65 15.60 1.95 0.44 3.62 18.47 0.64 1.12 0.34
37 I2 0.35 0.34 nd 0.10 nd 1.20 5.67 1.55 1.79 0.35 0.82 32.12 1.78 0.64 0.33
3 I1 0.50 0.66 0.11 0.17 0.05 0.55 13.10 1.73 1.68 0.25 24.71 17.77 1.87 1.16 0.40
28 I 0.57 0.12 0.01 0.40 0.01 1.70 16.09 1.34 0.29 0.10 0.33 aqr 1.15 1.75 1.34
32 I1 0.09 2.05 3.56 0.38 0.41 4.02 aqr 1.37 12.15 0.36 3.95 aqr 1.80 1.24 1.66
32 I2 nd 0.09 0.30 0.02 nd 0.21 aqr 0.05 0.44 0.02 0.16 tector is  0.10 0.08 0.09
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Table G.1: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

1 I1 0.28 0.12 0.02 0.12 0.09 0.40 13.52 0.06 0.73 0.08 102.43 24.99 0.91 0.23 0.16
1 I2 0.33 0.10 0.03 0.12 0.12 0.46 26.21 0.02 0.62 0.08 8.13 23.44 0.64 0.24 0.26
12 I1 0.41 0.70 0.02 0.22 0.04 1.57 3.62 0.23 0.90 0.17 3.13 aqr 4.41 1.78 1.47
12 I2 0.48 0.77 0.01 0.22 0.04 0.95 2.64 0.13 0.77 0.15 1.46 117.03 4.13 1.49 1.68
4 I1 0.47 0.24 0.05 0.13 0.05 1.23 14.84 0.65 0.50 0.10 1.94 44.39 1.20 0.75 0.28
4 I2 0.51 0.24 0.02 0.15 0.05 1.54 17.89 0.54 0.80 0.12 2.05 86.21 1.83 0.89 0.49
8 I1 0.59 0.05 nd 0.04 0.23 0.40 0.35 nd 0.16 0.03 15.19 22.92 0.96 0.51 0.30
8 I2 0.65 0.05 nd 0.04 0.70 0.44 0.21 nd 0.21 0.04 24.43 3.18 0.64 0.56 0.06
21 I1 1.05 0.14 0.10 2.53 0.09 0.60 2.96 0.34 0.94 0.13 6.67 52.08 2.37 0.66 0.60
21 I2 0.96 0.13 0.10 0.58 0.09 0.56 5.62 0.04 0.72 0.18 3.74 36.24 1.51 0.74 0.25
22 I1 0.89 0.35 nd 0.00 0.02 11.87 1.00 0.05 0.19 0.03 0.67 4.91 1.11 1.84 0.54
22 I2 1.38 0.24 nd 0.00 0.03 2.12 0.78 0.05 0.14 0.05 1.15 7.07 1.32 3.25 0.83
31 I1 0.30 0.16 0.07 0.89 0.08 1.28 42.07 0.21 111.58 0.34 3.08 73.92 2.69 3.87 2.42
39 I1 0.15 0.13 0.10 0.71 nd 0.65 23.91 0.09 0.42 0.18 209.98 25.69 2.52 1.23 0.59
39 I2 0.07 0.28 0.23 1.13 nd 0.96 33.29 0.30 0.56 0.25 aqr 46.57 3.95 1.63 0.77
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Table G.2: Outdoor VOC Concentrations for Each Building 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

9 O 0.75 1.03 0.18 0.43 0.21 0.01 4.01 1.86 9.10 0.12 3.04 0.10 0.22 0.44 0.81
6 O 1.36 4.12 0.65 1.80 0.86 0.27 7.00 11.08 16.81 1.27 3.17 3.75 14.73 31.43 0.38
10 O 0.34 2.26 0.26 0.70 0.28 0.01 4.56 1.98 12.44 0.14 1.64 0.10 0.25 0.43 0.26
20 O 0.71 2.12 0.43 1.40 0.57 0.02 3.46 1.98 5.48 0.25 2.90 0.05 0.48 0.49 0.32
30 O 0.96 3.31 0.63 1.94 0.75 0.09 2.79 1.95 7.88 0.10 4.00 0.05 0.16 0.43 0.55
34 O 0.41 0.52 0.09 0.27 0.09 0.02 1.10 0.75 3.12 0.10 1.63 0.07 0.15 0.29 0.20
38 O 0.45 1.28 0.20 0.53 0.18 0.01 1.93 1.56 6.05 0.10 1.89 0.12 0.23 0.54 0.51
2 O 1.24 2.46 0.44 1.20 0.43 0.04 3.19 2.51 4.84 0.39 5.39 0.29 0.49 0.88 0.37
36 O 0.85 2.70 0.55 1.78 0.56 0.02 1.66 1.30 2.29 0.20 2.33 0.20 0.49 0.84 0.18
11 O 0.45 0.93 0.19 0.54 0.25 0.01 3.64 1.90 5.94 0.22 1.79 0.15 0.37 0.43 0.28
17 O 0.36 0.76 0.15 0.43 0.18 0.01 3.27 1.62 7.79 0.25 2.27 0.20 0.60 0.86 0.28
26 O nd nd nd nd 0.40 0.03 1.80 1.15 3.65 0.03 1.04 0.15 0.10 0.40 nd
27 O 0.68 1.56 0.25 0.74 0.30 0.02 2.70 1.39 7.55 0.15 2.17 0.18 0.34 1.01 0.35
29 O 0.92 2.37 0.48 1.55 0.66 0.03 1.93 1.36 3.11 0.31 2.08 0.15 0.36 0.47 0.27
40 O 0.43 0.59 0.19 0.66 0.20 0.05 1.08 0.73 2.56 0.05 4.51 0.06 0.12 0.31 0.46
5 O 0.66 10.58 0.32 0.98 0.40 0.02 0.75 0.60 15.47 0.13 1.71 0.06 0.35 0.35 1.01
13 O 0.44 1.08 0.22 0.56 0.26 0.02 7.61 3.94 11.21 0.11 2.21 0.18 0.22 0.93 0.78
14 O 0.39 0.88 0.17 0.44 0.22 0.02 5.24 2.55 6.50 0.16 2.73 0.14 0.35 0.83 0.73
15 O 0.34 0.70 0.13 0.27 0.14 0.01 5.33 2.39 7.69 0.08 1.81 0.08 0.18 0.61 0.23
16 O 0.41 5.40 0.40 1.28 0.48 0.06 2.99 1.76 30.50 0.94 2.77 0.35 2.49 2.14 0.26
19 O 0.33 0.73 0.14 0.39 0.18 0.01 4.80 2.32 6.98 0.28 1.72 0.16 0.36 0.84 0.21
23 O 0.64 2.71 0.21 0.54 0.25 0.02 4.28 1.87 6.75 0.26 5.09 0.13 0.30 0.88 1.13
24 O 0.41 0.65 0.11 0.33 0.14 0.01 3.25 1.73 4.50 0.12 2.33 nd 0.33 0.66 0.20
33 O 0.50 0.67 0.15 0.38 0.17 0.02 1.89 1.68 3.08 0.03 2.18 0.04 0.08 0.10 0.34
18 O 0.27 0.41 0.06 0.18 0.09 0.01 2.79 2.07 5.85 0.15 1.64 0.29 0.51 2.21 0.35
25 O nd nd nd nd 0.40 0.03 1.80 1.15 3.65 0.03 1.04 0.15 0.10 0.40 ndG
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Table G.2: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

7 O 1.28 6.06 0.80 2.58 0.95 0.04 5.44 17.78 17.55 0.28 3.99 nd 0.29 0.82 0.68
35 O 0.98 7.10 1.56 6.05 1.92 0.74 1.49 0.91 2.84 1.41 2.29 1.27 2.92 7.91 0.16
37 O 0.87 2.86 0.46 1.43 0.45 nd 2.38 1.57 4.26 nd 2.23 0.13 0.32 0.57 0.32
3 O 0.89 2.76 0.68 2.22 0.72 0.09 2.32 2.31 27.69 0.26 2.06 0.21 0.41 1.21 1.87
28 O 0.82 0.86 0.18 0.50 0.19 0.02 8.31 5.35 10.72 0.07 2.70 0.04 0.23 0.17 0.20
32 O 0.66 1.81 0.17 0.49 0.20 nd 1.68 1.12 11.59 nd 1.18 nd 0.07 nd 0.15

1 O 0.56 1.03 0.21 0.55 0.18 0.03 2.16 1.80 4.77 0.19 2.13 0.17 0.27 0.58 0.28

12 O 0.51 0.99 0.14 0.33 0.20 0.02 6.29 3.82 31.55 0.21 3.38 0.19 0.38 1.09 1.78

4 O 0.83 3.89 0.96 3.17 0.73 0.05 1.24 1.05 8.62 0.20 4.80 0.10 0.38 0.51 1.24

8 O 0.32 0.46 0.10 0.28 0.12 0.01 2.08 0.95 2.17 0.06 1.44 0.09 0.18 0.47 0.15

21 O 1.53 4.10 1.21 3.51 1.15 0.07 3.81 2.31 8.71 0.33 3.52 nd 0.35 0.16 0.87

22 O 0.31 0.22 0.03 0.07 0.04 0.02 2.47 1.10 3.87 0.41 2.01 0.15 0.77 0.58 0.22
31 O 0.72 1.28 0.22 0.67 0.28 nd 1.37 1.01 2.96 0.07 0.94 0.06 0.14 0.03 0.41
39 O 0.37 0.80 0.16 0.49 0.17 0.02 2.10 1.37 3.15 0.20 2.54 0.20 0.34 0.69 0.27
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Table G.2: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

9 O 0.42 0.06 nd 0.13 0.02 0.08 nd nd 0.28 0.02 nd 0.20 1.33 0.02 0.01
6 O 0.44 0.02 0.04 1.61 0.14 0.10 0.15 0.01 0.58 0.17 0.01 0.56 1.47 0.30 0.31
10 O 0.40 0.06 nd 0.07 0.01 0.07 0.01 nd 0.23 0.02 0.18 0.13 0.87 0.12 0.04
20 O 0.89 0.02 0.01 0.24 0.02 0.16 0.02 nd 0.42 0.04 0.11 0.26 1.09 0.05 0.02
30 O 0.27 0.05 0.04 0.17 0.04 0.23 0.04 nd 0.67 0.10 0.13 0.59 1.26 0.03 0.01
34 O 0.17 0.04 0.03 102.35 0.01 nd nd nd 0.23 0.02 nd 0.54 0.94 0.01 nd
38 O 0.20 0.05 0.04 0.27 0.02 0.03 nd nd 0.32 0.03 0.10 0.21 1.13 0.02 0.01
2 O 0.54 0.09 nd 0.12 0.03 0.12 0.25 nd 1.00 0.04 0.94 0.54 1.91 0.04 0.02
36 O 0.23 0.04 nd 0.04 nd 0.01 nd nd 0.66 0.06 0.09 0.35 1.27 0.04 0.01
11 O 0.39 0.07 0.01 0.05 0.03 0.07 nd nd 0.15 0.04 0.02 0.13 0.66 0.05 0.02
17 O 0.46 0.07 0.01 0.02 0.01 0.06 nd nd 0.62 0.03 nd 1.92 1.08 0.18 0.13
26 O nd nd nd nd 0.06 0.09 0.04 nd 0.06 0.05 nd 0.36 nd nd nd
27 O 1.05 0.08 0.02 0.04 nd 0.04 nd nd 0.29 0.02 nd 0.09 0.66 0.04 0.02
29 O 0.40 0.06 nd 0.04 nd 0.08 0.76 nd 0.85 0.04 0.04 1.20 0.82 0.04 0.01
40 O 0.25 0.03 nd 0.08 nd 0.02 nd 0.01 0.11 0.04 0.01 0.07 2.85 0.04 nd
5 O 0.58 0.03 0.01 0.02 0.01 0.02 0.12 nd 0.29 0.06 0.12 0.18 0.60 0.03 0.02
13 O 0.22 0.04 0.01 0.07 0.02 1.15 52.41 nd 0.16 0.03 1.75 0.21 1.61 0.08 0.04
14 O 0.36 0.05 0.01 0.06 0.02 0.13 0.03 nd 0.20 0.03 0.01 0.93 1.55 0.42 0.15
15 O 0.49 0.04 0.01 0.09 0.02 0.10 nd nd 0.10 0.01 nd 0.14 0.93 0.14 0.12
16 O 0.34 0.03 nd 0.02 nd 0.13 0.03 nd 0.52 0.03 1.59 0.68 1.28 0.09 0.05
19 O 0.60 0.07 nd 0.01 nd 0.24 nd nd 0.24 0.02 0.01 0.38 0.84 0.15 0.08
23 O 1.11 0.03 0.01 0.08 0.04 0.78 nd nd 0.16 0.03 0.33 0.20 2.38 0.10 0.04
24 O 1.19 0.08 nd 0.01 0.01 0.21 nd nd 0.16 0.02 0.01 0.15 1.26 0.22 0.09
33 O 0.36 0.03 nd 0.03 0.01 0.04 nd nd 0.26 0.03 nd 0.07 0.39 0.01 nd
18 O 0.46 0.13 nd 0.05 0.01 0.04 nd nd 0.13 0.02 0.06 0.50 1.27 0.25 0.07
25 O nd nd nd nd 0.06 0.09 0.04 nd 0.06 0.05 nd 0.36 nd nd nd
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Table G.2: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

7 O 0.36 0.07 nd 0.26 0.03 0.03 0.04 nd 0.53 0.06 0.72 0.28 1.58 0.05 0.02
35 O 0.32 0.05 nd nd nd nd 0.25 0.03 1.13 0.17 nd 1.08 0.53 0.23 0.01
37 O 0.23 0.03 nd 0.04 0.02 nd nd nd 1.48 0.02 nd 0.21 2.55 0.01 nd
3 O 0.52 0.07 0.06 0.26 0.03 0.13 nd nd 0.88 0.06 0.41 1.60 0.58 0.03 0.02
28 O 1.42 0.06 0.02 0.07 nd 0.01 nd nd 0.26 0.02 nd 2.33 1.05 0.06 0.03
32 O 0.68 0.03 nd 0.06 nd 0.05 nd nd 1.00 0.01 nd 8.40 nd nd nd

1 O 0.43 0.05 0.01 0.07 0.01 0.02 0.16 nd 0.36 0.02 0.28 0.18 0.76 0.01 0.01

12 O 0.43 0.09 0.01 0.16 0.01 1.00 0.03 nd 3.64 0.06 0.08 15.45 2.13 0.13 0.09

4 O 0.58 0.06 0.03 0.14 0.02 0.08 0.17 nd 0.69 0.02 0.05 0.19 1.68 0.01 0.01

8 O 0.46 0.03 nd 0.03 nd 0.05 nd nd 0.12 0.01 nd 0.04 0.60 0.01 nd

21 O 0.65 0.12 0.06 0.12 0.05 0.18 nd nd 1.07 0.09 0.08 0.57 1.28 0.13 0.03

22 O 0.64 0.05 nd 0.02 0.01 0.35 0.01 nd 0.09 0.01 nd 0.10 1.36 0.07 0.03
31 O 0.50 nd nd 0.13 0.01 0.08 0.02 nd 0.02 nd nd 0.42 nd nd nd
39 O 0.25 0.01 0.01 0.09 0.01 0.04 0.02 nd 0.11 0.05 0.53 0.30 1.48 0.05 0.01
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Table G.3: Indoor/Outdoor Ratio for Each Building 
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6 I1 2.14 aqr 20.15 12.81 20.78 108.31 8.74 0.07 0.07 72.26 1.56 58.26 36.06 49.23 112.52
6 I2 4.13 178.01 16.59 13.89 24.02 109.75 7.20 3.36 99.80 581.71 3.31 460.69 1061.35 574.96 721.95
9 I1 0.47 0.67 0.76 0.68 1.08 3.78 7.16 7.17 6.27 1.70 1.08 4.28 0.45 0.37 1.36
10 I1 1.74 2.50 3.36 3.38 3.82 48.12 8.99 3.50 7.19 44.84 1.42 76.85 93.30 113.02 2.91
10 I2 1.68 3.64 2.69 2.66 2.96 40.12 11.78 3.85 4.49 38.19 1.49 77.65 100.86 143.60 5.63
20 I1 1.01 0.85 0.84 0.73 0.78 23.80 5.19 2.39 1.79 6.02 0.88 30.02 8.97 12.53 2.73
20 I2 1.04 0.76 0.75 0.70 0.72 4.35 2.84 1.53 1.42 4.39 0.74 15.36 6.30 5.53 2.50
30 I1 1.50 7.82 4.40 2.42 3.27 10.22 nc nc nc 33.27 0.40 12.82 9.02 8.07 1.45
30 I2 1.50 9.31 4.16 2.37 3.15 10.16 9.75 2.72 2.84 21.93 0.53 13.33 9.00 6.60 1.08
34 I1 1.00 5.36 3.46 2.90 3.43 20.43 18.76 15.20 6.85 101.63 1.22 29.15 51.64 0.00 1.40
38 I1 1.32 12.61 5.50 5.03 5.28 54.47 10.35 4.78 4.10 30.85 0.87 20.21 42.47 174.18 2.35
38 I2 1.24 12.71 5.66 5.14 5.68 63.98 10.84 4.80 4.04 30.04 0.81 17.70 38.00 208.27 0.85
2 I1 1.00 5.25 1.46 1.55 1.47 14.18 3.28 4.10 2.71 12.13 0.38 5.09 7.50 4.94 3.46
2 I2 0.94 6.40 1.52 1.52 1.41 20.29 3.85 4.21 3.34 8.06 0.41 3.67 6.51 5.19 1.36
36 I1 0.68 1.32 0.75 0.62 0.68 1.17 3.80 5.77 4.07 17.80 0.83 7.47 10.95 6.17 1.36
36 I2 0.57 1.13 0.65 0.38 0.40 2.51 3.44 4.22 3.47 10.84 0.75 4.96 7.14 3.64 1.76
11 I1 1.38 1.15 1.00 0.92 0.97 19.90 2.72 6.14 1.99 20.57 1.49 28.64 42.17 58.39 2.69
11 I2 1.13 0.99 0.89 0.86 0.89 10.24 2.81 3.38 1.60 5.09 0.91 4.63 10.97 5.83 3.68
17 I1 0.99 3.00 0.62 0.46 0.52 19.16 3.56 14.03 15.63 20.09 1.33 6.92 15.26 4.51 1.01
17 I2 1.50 26.44 1.61 1.41 1.53 34.26 6.53 22.62 107.02 31.32 1.30 12.27 20.21 11.48 0.72
26 I2 o,nd o,nd o,nd o,nd 1.57 104.51 5.30 63.19 4.03 88.05 2.57 8.81 43.63 11.75 o,nd
27 I 1.55 1.39 1.18 1.24 1.18 16.96 12.04 29.69 2.04 34.92 1.16 10.13 22.92 3.84 1.55
29 I1 0.55 0.54 0.35 0.28 0.29 4.21 nc nc nc 12.42 0.96 7.41 17.60 5.05 1.85
29 I2 0.43 0.44 0.23 0.23 0.21 6.24 7.85 24.39 76.54 5.81 0.36 4.31 5.56 4.91 2.20
40 I1 1.30 1.62 1.63 1.18 1.29 4.17 4.28 19.15 3.90 200.07 0.40 45.91 171.83 13.11 1.47
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Table G.3: (continued) 
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5 I1 1.03 aqr 1.84 1.62 1.81 25.00 44.99 14.67 3.19 38.88 1.77 27.38 11.56 18.14 1.21
5 I2 1.06 2.37 1.56 1.40 1.62 18.06 22.68 10.35 1.71 21.19 1.32 20.80 9.33 11.27 0.57
13 I1 1.93 4.72 4.70 5.42 5.30 107.08 3.05 3.29 3.35 27.52 2.15 13.74 27.01 50.42 0.37
13 I2 2.14 4.95 4.63 5.43 5.50 77.82 2.94 3.24 3.48 24.45 2.11 11.73 24.23 51.21 3.49
14 I1 1.09 2.47 5.68 6.28 6.41 26.53 4.79 7.21 7.80 45.11 1.05 14.11 16.49 14.03 8.58
14 I2 1.09 2.20 5.79 6.09 6.28 30.25 4.84 7.36 6.42 51.03 0.92 12.81 18.47 14.80 2.50
15 I1 1.31 2.71 1.97 1.96 1.95 18.82 3.64 6.78 2.29 14.17 1.21 9.54 12.32 8.47 3.04
15 I2 1.21 2.18 1.63 1.69 1.73 7.65 4.84 5.70 1.91 16.06 1.18 9.18 11.01 6.39 1.16
16 I1 5.37 5.43 10.47 11.42 13.47 22.25 19.28 18.25 2.72 8.95 1.78 9.51 2.71 12.03 0.97
16 I2 4.82 4.84 9.52 10.42 12.17 20.28 17.14 16.79 2.53 8.06 1.72 8.99 2.96 11.75 0.98
19 I 1.29 3.08 2.35 1.86 1.82 61.11 10.67 9.42 12.19 41.35 2.91 24.99 15.24 3.25 1.65
23 I1 1.96 2.82 13.02 5.67 5.47 209.92 9.93 5.83 3.60 14.17 1.11 3.11 18.79 10.56 1.30
23 I2 1.60 2.15 9.65 4.27 4.08 134.72 7.88 4.60 3.13 16.63 0.96 14.48 16.48 8.98 1.15
24 I1 1.71 3.57 4.12 3.92 4.28 17.23 3.86 3.94 2.89 21.35 0.76 o,nd 12.20 9.56 10.56
24 I2 1.15 1.84 1.93 1.83 1.78 4.12 2.60 2.84 1.80 14.16 0.76 o,nd 10.28 5.81 1.59
33 I1 1.09 3.24 2.73 2.14 2.39 7.82 5.71 3.35 3.24 39.55 0.71 21.56 20.40 41.67 1.93
33 I2 1.10 2.35 1.73 1.65 1.67 5.12 5.45 2.30 2.39 21.70 0.63 14.98 20.90 31.25 2.34
18 I1 1.51 7.90 20.10 36.23 59.33 26.79 8.06 9.51 8.14 41.23 1.48 8.18 16.49 5.70 6.72
18 I2 1.43 7.39 16.97 30.59 50.19 32.35 7.60 9.02 7.06 39.11 1.54 9.17 5.69 5.69 2.18
25 I1 o,nd o,nd o,nd o,nd 1.19 30.01 11.90 3.90 7.66 55.27 3.01 31.38 40.46 47.79 nd
7 I1 1.34 0.76 1.02 0.95 1.11 1.79 2.14 0.70 5.83 5.93 1.09 o,nd 12.68 5.53 2.76
35 I1 1.04 1.35 1.24 1.21 1.17 1.72 3.85 6.73 3.46 16.41 1.07 2.22 3.41 1.14 15.87
37 I2 1.14 1.68 2.01 1.66 1.84 o,nd 5.71 5.77 4.33 o,nd 1.57 13.73 20.93 20.62 3.73
3 I1 1.20 1.97 2.03 2.29 2.21 5.47 3.84 2.12 2.06 3.76 1.10 5.71 7.64 34.57 2.18
28 I 0.72 1.23 1.09 0.97 1.00 9.26 0.17 0.19 0.26 19.95 0.75 2.69 28.79 0.00 2.55
32 I1 0.91 33.71 4.90 5.21 5.23 nd 60.43 16.71 119.16 o,nd 4.81 o,nd 0.00 o,nd 7.75
32 I2 0.03 1.41 0.28 0.28 0.23 nd nc nc nc o,nd 0.00 o,nd 0.00 o,nd 0.23
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Table G.3: (continued) 
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1 I1 1.29 3.50 216.10 aqr 78.40 10.08 3.57 2.74 3.98 157.64 0.46 15.12 6.49 4.64 1.34
1 I2 1.34 2.47 107.64 155.31 43.28 6.15 0.01 0.10 0.52 126.44 0.58 17.09 5.49 2.47 1.48
12 I1 2.25 2.92 4.55 3.93 3.35 27.98 3.28 4.10 19.93 18.18 0.98 10.59 15.97 16.76 0.37
12 I2 0.80 1.68 3.02 2.21 1.92 11.28 2.63 3.10 6.76 14.18 0.83 10.85 17.90 10.90 1.21
4 I1 0.76 0.86 0.57 0.57 0.79 4.46 8.88 8.84 1.81 4.29 0.31 12.67 4.61 3.11 1.30
4 I2 0.85 3.26 0.67 0.63 0.98 6.23 8.95 5.52 1.76 6.12 0.40 8.74 6.36 7.71 26.27
8 I1 0.86 1.20 0.95 0.83 0.95 6.25 4.45 3.38 4.75 12.67 0.86 5.10 10.09 4.25 1.68
8 I2 0.96 0.69 0.70 0.71 1.17 1.63 2.94 1.98 3.53 5.45 1.13 3.16 9.35 4.16 2.82
21 I1 0.55 0.69 0.60 0.56 0.65 4.08 2.79 2.30 1.81 5.48 1.04 o,nd 19.36 74.13 1.56
21 I2 0.50 0.52 0.37 0.28 0.38 4.48 2.74 2.23 1.62 3.76 0.75 o,nd 12.37 40.76 0.97
22 I1 0.99 5.42 10.18 10.76 4.59 13.23 6.82 3.51 3.89 15.31 0.98 12.84 13.88 11.13 1.48
22 I2 0.86 4.38 8.86 8.79 3.88 15.35 7.70 3.70 4.14 18.92 0.99 14.64 14.33 11.66 2.10
31 I1 1.11 2.99 5.12 5.86 6.34 nd 15.61 11.32 8.87 58.95 5.38 36.60 27.69 0.00 1.66
39 I1 1.48 5.47 2.15 1.73 1.90 17.32 10.15 5.93 57.80 13.36 0.97 7.51 12.08 10.24 1.65
39 I2 1.67 13.22 2.89 2.21 2.49 32.37 nc nc nc 25.08 1.27 11.51 16.83 14.05 1.20D
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Table G.3: (continued) 
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6 I1 0.62 10.42 o,nd 894.12 5.82 180.69 o,nd o,nd 559.60 64.51 o,nd 346.13 4.51 411.11 82.74
6 I2 0.43 17.35 o,nd 4406.42 8.94 111.35 o,nd o,nd aqr 56.91 o,nd 240.88 6.47 377.45 106.36
9 I1 1.11 128.11 0.00 0.06 0.43 53.12 40.15 8.34 1.19 2.24 882.81 23.21 1.05 4.24 1.56
10 I1 1.46 4.16 o,nd 2.61 2.32 52.86 1014.35 o,nd 2.51 5.85 1.36 9.83 2.47 21.94 17.76
10 I2 1.49 7.91 o,nd 1.58 2.12 25.40 899.42 o,nd 2.65 3.99 1.78 11.87 2.23 31.28 16.78
20 I1 0.87 16.97 4.92 1.26 1.91 2.54 45.65 o,nd 2.25 2.08 3.08 11.42 1.34 21.39 26.50
20 I2 0.98 9.25 i,nd 1.32 1.32 1.95 12.97 o,nd 2.57 1.40 7.10 8.11 0.76 8.85 14.11
30 I1 1.52 2.03 2.33 3.20 1.54 154.20 64.70 o,nd 1.96 3.92 54.59 37.60 0.49 66.01 10.22
30 I2 1.23 2.05 2.13 3.36 1.64 134.75 59.79 o,nd 2.00 3.94 58.49 36.25 0.66 70.69 12.10
34 I1 0.65 1.69 0.08 0.34 10.99 o,nd o,nd o,nd 1.95 7.61 o,nd 55.38 1.39 288.89 o,nd
38 I1 1.44 2.63 4.49 4.85 8.39 46.69 o,nd o,nd 2.18 27.59 80.37 238.26 2.35 88.33 32.01
38 I2 1.23 2.22 4.56 4.89 7.36 44.38 o,nd o,nd 2.41 29.64 93.29 214.24 2.20 103.58 28.47
2 I1 5.43 16.50 o,nd 1.39 2.48 24.94 728.72 o,nd 5.01 3.08 336.97 60.69 1.56 26.03 8.98
2 I2 5.14 16.93 o,nd 1.71 2.53 18.57 564.01 o,nd 1.19 2.90 418.52 84.33 1.83 26.50 nd
36 I1 1.54 8.22 o,nd 2.13 o,nd 56.93 o,nd o,nd 0.55 1.95 62.67 46.85 0.69 10.41 24.78
36 I2 1.22 7.52 o,nd 1.13 o,nd 48.34 o,nd o,nd 0.55 1.60 45.46 33.44 0.70 9.62 12.58
11 I1 1.43 7.02 2.13 1.71 27.34 40.73 8960.84 o,nd 2.71 1.79 267.34 182.06 1.71 9.94 18.22
11 I2 1.41 3.12 1.99 1.88 102.92 22.05 2870.49 o,nd 3.42 1.22 68.85 187.71 1.02 6.22 8.90
17 I1 1.59 26.76 85.71 0.00 2.11 12.42 o,nd o,nd 0.40 1.28 o,nd 31.86 0.91 2.13 1.11
17 I2 0.70 25.25 225.68 3.92 9.85 73.76 o,nd o,nd 0.82 3.87 o,nd aqr 2.04 8.37 5.54
26 I2 o,nd o,nd o,nd nd 0.57 53.66 124.50 o,nd 11.59 1.64 o,nd 19.44 o,nd o,nd o,nd
27 I 1.05 18.63 0.91 2.74 o,nd 36.71 o,nd o,nd 3.17 4.64 4165.45 63.92 0.94 19.85 13.30
29 I1 1.28 25.65 o,nd 1.30 o,nd 14.24 17.83 o,nd 0.47 1.47 26.52 97.06 1.09 7.74 20.80
29 I2 0.35 1.59 o,nd 1.35 o,nd 15.25 44.98 o,nd 0.42 0.92 19.89 aqr 0.63 4.11 15.30
40 I1 1.01 53.13 o,nd 0.71 o,nd 15.61 o,nd i,nd 5.98 1.78 3257.24 45.95 0.57 4.23 45.20
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5 I1 0.66 7.00 3.54 16.16 50.49 95.51 45.53 o,nd 1.53 9.00 77.28 69.76 5.98 43.82 23.35
5 I2 0.70 9.30 2.32 10.65 17.68 136.76 67.32 o,nd 4.55 5.66 45.87 54.43 4.12 43.21 48.69
13 I1 1.85 2.41 27.56 2.60 68.12 2.72 3.63 o,nd 4.21 6.59 4.83 343.23 2.26 14.11 13.34
13 I2 1.66 2.40 27.22 2.18 56.63 2.34 2.73 o,nd 6.99 0.99 7.05 296.55 2.01 14.27 13.27
14 I1 1.13 2.69 7.92 28.53 8.41 34.04 226.82 o,nd 1.71 22.32 110.66 aqr 2.34 3.04 2.37
14 I2 1.35 1.21 4.39 26.18 8.15 35.27 240.98 o,nd 1.31 21.45 261.58 aqr 3.14 2.78 2.57
15 I1 1.00 2.55 2.50 1.51 3.01 3.57 126.39 o,nd 4.84 6.19 5109.42 71.43 7.48 4.14 2.47
15 I2 0.93 1.31 2.00 1.29 3.45 2.52 61.21 o,nd 2.36 7.65 6004.08 50.11 5.90 3.19 2.53
16 I1 1.08 3.11 o,nd 3.97 nd 82.68 927.29 o,nd 12.29 20.06 118.83 aqr 14.35 21.28 24.56
16 I2 1.09 2.68 o,nd 3.67 nd 73.90 853.44 o,nd 10.94 18.91 103.02 aqr 12.15 19.97 21.33
19 I 1.73 10.97 o,nd 2.22 nd 66.40 o,nd o,nd 1.65 14.08 173.48 72.68 7.65 6.71 2.79
23 I1 0.88 7.91 7.11 3.14 2.26 5.49 338.96 o,nd 8.35 11.16 6.18 37.21 2.57 8.83 6.34
23 I2 0.81 6.34 5.85 2.55 2.46 4.40 249.01 o,nd 6.13 7.34 9.12 36.52 2.41 8.24 7.98
24 I1 1.02 3.65 o,nd 10.55 3.77 6.23 o,nd o,nd 8.12 12.22 134.52 104.81 3.22 3.82 1.69
24 I2 0.94 3.61 o,nd 6.08 2.38 3.45 o,nd o,nd 2.45 7.51 39.18 33.31 1.65 2.83 1.13
33 I1 0.82 1.51 o,nd 2.81 3.21 13.00 o,nd o,nd 2.77 3.97 1629.71 250.98 6.90 93.05 o,nd
33 I2 0.85 1.31 o,nd 1.47 7.85 10.77 o,nd o,nd 2.90 3.25 1046.88 159.17 5.29 72.23 o,nd
18 I1 1.45 2.17 o,nd 5.78 12.73 42.35 o,nd o,nd 2.47 39.66 88.23 aqr 1.49 251.23 13.00
18 I2 1.08 2.07 o,nd 4.79 11.73 43.38 o,nd o,nd 3.14 32.59 59.00 aqr 1.31 218.34 16.13
25 I1 nd nd o,nd nd 14.26 19.92 658.19 o,nd 8.27 2.80 nd aqr nd nd nd
7 I1 1.34 1.54 o,nd 0.50 1.27 7.29 13.39 o,nd 2.15 2.64 0.03 15.51 1.17 9.22 8.24
35 I1 0.93 3.27 o,nd o,nd o,nd o,nd 57.85 523.65 1.72 2.60 o,nd 17.14 1.21 4.80 34.06
37 I2 1.47 11.74 o,nd 2.18 i,nd o,nd o,nd o,nd 1.21 16.33 o,nd 156.43 0.70 106.73 o,nd
3 I1 0.97 10.13 1.81 0.67 2.02 4.18 o,nd o,nd 1.92 4.05 60.54 11.09 3.25 43.54 19.49
28 I 0.40 1.93 0.89 5.92 2.50 129.71 o,nd o,nd 1.11 5.00 o,nd aqr 1.10 30.70 53.23
32 I1 0.14 60.92 nd 6.14 nd 77.97 aqr o,nd 12.12 27.95 o,nd aqr o,nd 624.45 o,nd
32 I2 0.00 2.65 nd 0.31 i,nd 4.15 aqr o,nd 0.43 1.22 o,nd aqr o,nd 39.00 o,nd
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Table G.3: (continued) 
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1 I1 0.65 2.66 2.55 1.79 7.98 21.18 85.50 o,nd 2.06 3.46 367.75 138.33 1.20 30.07 12.16
1 I2 0.76 2.14 2.93 1.83 10.48 24.52 165.79 o,nd 1.73 3.49 29.18 129.76 0.84 32.23 nd
12 I1 0.94 8.27 2.21 1.34 3.31 1.57 127.83 o,nd 0.25 2.92 38.70 aqr 2.07 13.69 17.07
12 I2 1.11 9.02 1.33 1.33 2.79 0.94 93.08 o,nd 0.21 2.47 18.09 7.57 1.94 11.44 19.58
4 I1 0.82 4.24 1.70 0.90 2.29 15.10 85.17 o,nd 0.72 4.85 41.79 236.40 0.72 64.50 28.96
4 I2 0.88 4.21 0.85 1.08 2.13 19.00 102.71 o,nd 1.15 5.90 44.11 459.14 1.09 76.41 50.57
8 I1 1.26 1.96 o,nd 1.11 72.38 7.53 nd o,nd 1.28 2.24 nd 573.67 1.59 69.81 72.32
8 I2 1.39 1.67 o,nd 1.29 221.53 8.15 nd o,nd 1.68 2.64 nd 79.51 1.06 75.69 15.42
21 I1 1.62 1.16 1.58 20.32 1.81 3.30 621.99 o,nd 0.88 1.51 79.75 92.04 1.85 5.00 17.92
21 I2 1.48 1.09 1.57 4.68 1.87 3.08 1182.38 o,nd 0.67 2.05 44.75 64.05 1.17 5.62 7.59
22 I1 1.38 6.97 o,nd 0.00 2.08 34.39 90.22 o,nd 2.09 5.09 nd 48.55 0.82 25.55 17.64
22 I2 2.14 4.65 o,nd 0.00 3.02 6.15 70.15 o,nd 1.60 8.71 nd 69.87 0.97 45.21 27.38
31 I1 0.61 o,nd o,nd 6.77 7.31 15.02 2103.99 o,nd 5072.53 nd nd 175.60 nd nd nd
39 I1 0.58 10.93 16.09 7.95 i,nd 14.79 1326.81 o,nd 3.69 3.35 394.28 87.01 1.70 22.73 65.72
39 I2 0.28 23.03 37.86 12.63 i,nd 21.71 1847.43 o,nd 4.87 4.60 aqr 157.71 2.66 30.09 85.86D
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Table G.4: Difference Between Indoor and Outdoor Concentrations for Each Building 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

6 I1 0.85 aqr 3.44 5.09 4.24 1.59 57.17 o>i o>i 8.25 1.70 5.50 7.69 21.39 90.67
6 I2 2.34 182.29 2.80 5.56 4.93 1.61 46.42 35.40 1668.32 67.24 7.03 44.17 232.50 254.53 586.14
9 I1 o>i o>i o>i o>i 0.07 0.75 25.64 3.09 61.22 0.88 0.25 12.32 o>i o>i 0.14
10 I1 o>i 1.51 0.23 0.57 0.21 0.12 33.95 o>i 72.62 4.81 o>i 3.58 8.22 17.36 0.38
10 I2 0.23 5.95 0.44 1.17 0.55 0.31 49.14 5.63 43.39 5.04 0.80 7.31 24.56 61.57 1.20
20 I1 0.37 o>i 0.10 0.31 0.17 0.43 13.38 2.75 o>i 1.39 0.90 1.34 4.05 5.76 0.63
20 I2 0.03 o>i o>i o>i o>i 0.06 6.37 1.05 2.30 0.86 o>i 0.69 2.53 2.24 0.49
30 I1 0.73 23.76 2.36 3.29 1.89 0.86 nc nc nc 3.12 o>i 0.53 0.97 2.98 0.47
30 I2 0.48 27.52 2.01 2.65 1.62 0.79 24.39 3.34 14.54 2.12 o>i 0.56 1.29 2.41 0.05
34 I1 o>i o>i o>i o>i o>i 0.25 17.93 9.40 13.49 9.80 o>i 2.09 7.53 o>i o>i
38 I1 0.18 15.58 0.99 2.37 0.86 0.59 18.90 6.73 21.70 3.04 0.02 2.35 9.61 94.08 0.99
38 I2 0.14 15.71 1.02 2.43 0.93 0.70 19.83 6.75 21.31 2.96 o>i 2.05 8.58 112.55 0.23
2 I1 0.79 11.61 0.44 1.33 0.46 0.58 8.52 8.75 7.06 4.61 0.16 1.36 3.41 3.80 0.78
2 I2 0.72 14.44 0.47 1.30 0.43 0.84 10.35 9.03 10.10 3.03 0.34 0.94 2.93 4.02 o>i
36 I1 o>i 1.10 o>i o>i o>i o>i 3.10 4.98 4.47 3.14 o>i 1.17 4.91 4.33 o>i
36 I2 o>i 0.58 o>i o>i o>i o>i 2.50 2.97 3.09 1.76 o>i 0.68 3.03 2.20 o>i
11 I1 o>i o>i o>i o>i o>i 0.20 8.24 10.38 9.56 4.38 0.35 4.12 15.02 24.51 0.57
11 I2 o>i o>i o>i o>i o>i 0.09 8.57 5.13 7.24 0.93 o>i 0.50 3.55 1.69 0.85
17 I1 o>i 1.36 o>i o>i o>i 0.20 8.01 20.85 115.89 4.77 1.21 1.26 8.73 3.47 0.01
17 I2 0.10 19.28 0.04 0.07 0.02 0.36 17.73 34.79 828.07 7.57 1.15 2.35 11.69 9.50 o>i
26 I2 0.65 1.82 0.30 0.76 0.44 2.96 6.25 70.85 6.90 2.72 0.40 1.10 3.81 3.84 1.34
27 I 0.69 1.40 0.14 0.48 0.17 0.31 29.22 39.67 7.64 5.06 0.25 1.61 7.30 3.01 0.26
29 I1 0.51 1.28 0.17 0.44 o>i 0.11 nc nc nc 3.83 0.96 0.99 6.26 2.00 0.50
29 I2 0.40 1.04 0.11 0.35 o>i 0.18 13.34 31.95 234.12 1.77 o>i 0.51 1.91 1.93 0.60
40 I1 o>i o>i 0.07 0.05 o>i 0.19 1.91 12.64 2.45 9.93 o>i 2.74 19.91 3.01 0.32
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Table G.4: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

5 I1 0.00 aqr 0.34 0.86 0.42 0.46 31.18 7.37 41.75 4.72 0.86 1.51 3.65 5.39 0.87
5 I2 o>i 22.75 0.02 o>i o>i 0.32 15.15 4.83 23.38 2.35 0.17 1.13 2.86 3.51 0.31
13 I1 o>i 2.72 0.56 1.46 0.70 1.70 21.30 11.63 34.46 2.78 2.66 2.33 5.48 46.27 0.02
13 I2 0.52 4.75 0.83 2.35 1.22 1.21 21.29 12.02 36.41 2.69 0.15 2.06 5.12 47.17 2.25
14 I1 o>i 1.58 0.80 2.10 1.18 0.58 24.02 17.64 48.14 7.12 o>i 1.96 5.59 11.27 5.77
14 I2 o>i o>i 0.69 1.70 0.95 0.70 24.60 18.16 26.28 7.99 0.81 1.78 6.05 11.86 0.81
15 I1 o>i o>i o>i o>i o>i 0.15 18.64 15.61 2.10 0.97 0.49 0.71 1.89 4.78 o>i
15 I2 o>i 0.45 o>i o>i o>i 0.05 18.23 9.68 3.47 1.12 o>i 0.56 1.78 2.95 o>i
16 I1 1.78 28.24 3.94 14.06 6.25 1.41 50.03 28.25 71.66 8.30 2.72 3.16 6.52 24.84 o>i
16 I2 1.61 25.26 3.61 12.90 5.66 1.28 45.99 27.08 70.56 7.42 2.02 3.01 7.01 24.35 o>i
19 I 0.04 1.37 0.15 0.29 0.11 0.68 45.96 19.29 78.57 11.44 2.27 3.84 5.20 1.89 o>i
23 I1 0.83 2.25 2.37 1.79 0.89 4.32 39.53 9.11 o>i 2.75 2.91 0.06 3.06 7.11 1.21
23 I2 0.60 0.44 1.65 1.04 0.54 2.75 30.77 6.82 o>i 3.39 2.11 1.58 2.37 5.73 1.05
24 I1 0.37 1.58 0.32 0.91 0.43 0.25 7.76 4.49 6.03 2.22 0.06 1.21 3.62 5.45 1.88
24 I2 0.14 0.46 0.08 0.22 0.08 0.05 3.66 2.58 1.11 1.38 0.06 0.83 2.99 2.99 0.10
33 I1 o>i o>i o>i o>i o>i 0.11 6.97 3.30 1.28 0.90 o>i 0.78 1.22 4.01 o>i
33 I2 o>i o>i o>i o>i o>i 0.05 6.47 1.54 o>i 0.35 o>i 0.54 1.26 2.97 o>i
18 I1 o>i 0.56 1.04 5.87 5.06 0.18 18.17 17.78 40.92 5.86 o>i 2.26 8.12 11.71 1.20
18 I2 o>i 0.34 0.84 4.87 4.24 0.22 16.89 16.76 34.59 5.55 o>i 2.55 2.61 11.68 o>i
25 I1 0.58 4.12 0.29 0.85 0.33 0.84 18.12 2.75 23.45 1.74 0.78 4.66 3.76 18.45 0.10
7 I1 1.31 3.95 0.70 2.13 0.92 0.05 8.38 10.67 97.74 1.53 2.00 0.90 3.38 3.88 1.67
35 I1 0.53 8.91 1.80 6.96 2.07 1.25 3.84 4.45 6.73 23.03 0.26 2.77 9.88 8.95 2.19
37 I2 0.49 4.12 0.77 1.99 0.65 0.24 11.70 7.37 15.36 4.24 1.32 1.76 6.60 11.65 0.85
3 I1 0.80 5.02 1.31 4.91 1.49 0.46 6.12 2.83 51.13 0.82 0.63 0.91 2.61 39.77 3.73
28 I 0.32 0.65 0.13 0.31 0.10 0.17 o>i o>i o>i 1.16 0.38 o>i 6.02 o>i 0.16
32 I1 0.60 60.88 0.85 2.57 0.67 0.36 99.92 17.64 1376.84 4.92 4.62 o>i o>i o>i 1.20
32 I2 0.02 2.54 0.05 0.14 o>i o>i nc nc nc 0.20 o>i o>i o>i o>i 0.04
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Table G.4: (continued) 

 
  

i No
.
Lo

ca
tio

n
be

nz
en

e
to

lue
ne

et
hy

lbe
nz

en
e

m/
p‐x

yle
ne

o‐
xy

len
e

sty
re

ne

fo
rm

.

ac
et.

ac
eto

ne

he
xa

na
l

be
nz

ald
eh

yd
e

oc
ta

na
l

no
na

na
l

de
ca

na
l

m 
ch

lor

(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

1 I1 o>i o>i 45.57 aqr 12.77 0.25 2.26 o>i 1.45 30.28 o>i 2.59 1.47 1.85 o>i
1 I2 o>i o>i 22.30 82.77 6.62 0.14 o>i o>i o>i 24.23 o>i 2.93 1.20 0.60 o>i
12 I1 0.17 o>i o>i o>i o>i o>i 19.13 14.73 625.85 2.37 1.02 0.77 3.15 10.40 0.50
12 I2 o>i o>i o>i o>i o>i o>i 15.08 10.93 210.46 1.54 0.50 0.82 3.88 3.99 2.00
4 I1 o>i 0.48 0.09 0.39 0.13 0.21 8.62 7.72 11.33 0.84 o>i 1.12 1.45 1.02 1.29
4 I2 o>i 9.82 0.19 0.58 0.27 0.29 8.72 4.24 10.94 1.20 o>i 0.73 2.12 3.39 32.17
8 I1 o>i o>i o>i o>i o>i 0.01 6.96 0.90 o>i 0.50 o>i 0.23 1.42 0.77 o>i
8 I2 o>i o>i o>i o>i o>i o>i 3.79 o>i o>i 0.07 o>i 0.07 1.28 0.73 o>i
21 I1 0.50 2.13 0.60 1.71 0.61 0.27 5.29 2.92 8.09 1.71 1.85 3.94 6.61 11.59 1.12
21 I2 0.42 1.43 0.31 0.73 0.30 0.29 5.14 2.77 6.39 1.15 0.85 o>i 4.16 6.10 0.61
22 I1 o>i 0.31 0.13 0.30 0.00 0.18 8.53 o>i 4.33 6.29 o>i 1.89 10.42 6.30 0.13
22 I2 o>i 0.09 0.09 0.16 o>i 0.21 10.71 o>i 5.29 7.78 o>i 2.17 10.77 6.60 0.26
31 I1 0.14 2.03 0.96 3.43 1.56 0.51 19.72 10.31 14.64 4.07 3.90 2.05 3.91 0.00 0.53
39 I1 o>i 2.56 0.17 0.35 0.12 0.29 19.60 7.02 170.48 2.69 1.28 1.53 3.98 7.07 0.30
39 I2 0.06 9.52 0.24 0.53 0.25 0.52 nc nc nc 4.85 1.09 2.17 5.37 9.13 0.05
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Table G.4: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

6 I1 o>i 0.60 0.24 112.22 0.12 14.61 275.78 0.57 156.89 1.41 12.15 68.87 4.67 7.07 1.21
6 I2 o>i 1.05 0.59 553.53 0.20 8.97 1078.34 1.67 aqr 1.24 17.42 47.87 7.28 6.49 1.56
9 I1 0.05 2.56 o>i o>i o>i 5.39 5.82 0.07 0.11 0.21 8.89 12.43 0.08 0.96 0.17
10 I1 0.15 0.22 i,nd o>i o>i 3.51 13.09 0.02 o>i o>i 0.23 0.68 0.67 2.24 0.42
10 I2 0.20 0.40 i,nd 0.04 0.01 1.67 11.73 0.03 0.37 0.07 0.14 1.37 1.07 3.50 0.65
20 I1 0.38 0.27 0.03 0.23 0.02 0.34 1.10 0.02 0.73 0.06 0.17 2.82 0.60 1.00 0.42
20 I2 o>i 0.16 i,nd 0.08 0.01 0.15 0.29 i,nd 0.66 0.02 0.70 1.84 o>i 0.41 0.23
30 I1 o>i 0.09 0.09 0.30 0.04 35.88 2.49 0.17 0.89 0.35 7.17 21.83 o>i 1.82 0.12
30 I2 0.06 0.05 0.05 0.40 0.02 31.26 2.28 0.14 0.67 0.29 7.67 20.72 o>i 1.98 0.15
34 I1 o>i 0.01 o>i 34.59 0.11 1.38 9.17 0.00 o>i 0.07 1.69 29.54 0.06 2.32 0.26
38 I1 0.11 0.11 0.16 o>i 0.12 1.52 16.94 0.10 0.46 0.85 8.25 48.87 1.71 1.70 0.26
38 I2 0.07 0.08 0.16 o>i 0.11 1.44 22.33 0.12 0.53 0.91 9.58 43.88 1.54 1.99 0.23
2 I1 2.75 1.47 0.00 o>i 0.07 3.01 182.18 0.99 4.67 0.10 317.05 32.31 1.84 0.96 0.16
2 I2 2.59 1.51 0.00 o>i 0.07 2.23 141.00 0.68 0.87 0.09 393.79 44.97 2.36 0.98 0.16
36 I1 o>i 0.26 0.02 o>i 0.00 0.57 4.05 0.03 o>i 0.07 4.51 15.81 o>i 0.35 0.21
36 I2 o>i 0.23 i,nd o>i o>i 0.46 1.19 i,nd o>i 0.05 3.01 11.13 o>i 0.32 0.11
11 I1 0.33 0.42 0.03 0.04 0.91 2.82 38.34 0.11 o>i 0.01 5.63 23.41 o>i 0.48 0.44
11 I2 0.32 0.16 0.02 0.05 3.41 1.52 12.28 0.02 o>i o>i 1.39 24.15 o>i 0.29 0.21
17 I1 0.34 1.86 0.83 o>i o>i 0.64 1.62 0.06 0.10 o>i 0.69 61.17 0.32 0.33 0.12
17 I2 o>i 1.75 2.20 0.04 0.04 4.11 26.42 0.50 0.36 0.06 4.02 aqr 1.55 1.45 0.70
26 I2 0.41 2.55 i,nd 0.09 0.03 5.03 4.46 0.10 0.04 0.05 1.59 5.05 0.42 0.81 0.24
27 I 0.64 1.40 0.01 0.08 0.02 1.36 1.59 0.01 0.31 0.09 27.51 3.56 o>i 0.58 0.07
29 I1 0.51 1.61 i,nd 0.06 o>i 0.98 13.57 0.19 0.34 0.01 1.06 116.34 0.89 0.31 0.16
29 I2 0.14 0.10 i,nd 0.06 i,nd 1.05 34.29 0.40 0.30 o>i 0.80 aqr 0.51 0.17 0.12
40 I1 o>i 1.26 i,nd 0.02 i,nd 0.32 1.03 i,nd 0.35 0.05 26.25 3.16 0.96 0.12 0.08
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Table G.4: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

5 I1 o>i 0.16 0.03 0.27 0.68 1.99 5.53 0.42 0.15 0.51 9.39 12.43 2.94 1.23 0.39
5 I2 0.01 0.26 0.03 0.16 0.24 2.83 7.42 0.55 0.47 0.30 5.54 8.56 1.67 1.21 0.84
13 I1 0.02 0.04 0.28 0.13 1.03 3.05 189.26 0.11 o>i 0.15 8.42 72.02 2.84 1.06 0.51
13 I2 0.12 0.08 0.28 0.07 0.86 2.67 143.01 0.11 1.04 o>i 12.34 63.20 0.40 1.07 0.51
14 I1 0.16 0.11 0.09 1.55 0.14 4.33 6.83 0.18 0.23 0.54 0.80 aqr 0.78 1.24 0.36
14 I2 o>i 0.03 0.04 1.48 0.12 4.49 7.14 0.17 o>i 0.50 1.78 aqr 4.27 1.15 0.37
15 I1 o>i 0.06 0.02 0.12 0.04 0.32 0.25 i,nd 0.21 0.00 4.92 9.76 6.38 0.55 0.29
15 I2 0.23 0.01 0.02 0.05 0.04 o>i o>i 0.00 0.08 0.05 4.17 6.76 3.89 0.37 0.27
16 I1 0.14 0.07 0.01 0.03 0.01 9.67 o>i 9.32 6.27 0.56 187.17 aqr 16.78 1.84 1.13
16 I2 0.00 0.04 i,nd 0.03 0.01 9.54 26.93 9.13 5.53 0.53 163.77 aqr 14.03 1.38 0.86
19 I 0.68 0.69 i,nd o>i 0.05 15.66 7.29 0.55 0.19 0.25 0.90 26.50 4.89 0.59 0.07
23 I1 0.64 0.21 0.07 0.22 0.09 4.15 1.32 0.19 0.85 0.29 0.42 6.79 4.83 0.81 0.21
23 I2 0.56 0.16 0.06 0.17 0.10 3.30 0.96 0.20 0.49 0.18 1.38 6.65 4.46 0.75 0.28
24 I1 0.62 0.23 0.03 0.08 0.03 1.07 2.00 i,nd 1.09 0.21 2.00 15.44 3.23 0.68 0.07
24 I2 0.52 0.23 0.06 0.04 0.02 0.49 0.21 i,nd 0.17 0.12 0.58 4.65 1.24 0.46 0.02
33 I1 o>i o>i i,nd o>i o>i 0.27 17.65 0.10 o>i 0.04 3.18 16.02 1.40 0.33 0.31
33 I2 o>i o>i i,nd o>i 0.02 0.20 12.01 0.03 o>i 0.02 2.01 9.96 0.77 0.23 0.25
18 I1 o>i 0.26 i,nd 0.24 0.11 0.96 4.03 0.15 0.14 0.72 5.06 aqr o>i 62.58 0.85
18 I2 o>i 0.24 i,nd 0.18 0.10 1.00 4.36 0.15 0.23 0.59 3.28 aqr o>i 54.38 1.06
25 I1 o>i 0.30 i,nd 0.08 0.86 1.68 23.55 0.47 0.31 0.12 4.43 aqr 2.15 1.56 0.82
7 I1 o>i 0.02 0.02 0.12 0.03 0.03 0.58 0.08 0.97 0.15 0.01 4.22 0.57 0.28 0.08
35 I1 o>i 0.14 0.06 o>i i,nd 0.65 14.65 15.60 1.69 0.41 3.62 18.40 0.25 1.12 0.34
37 I2 o>i 0.31 i,nd 0.06 i,nd 1.16 5.67 1.55 1.54 0.31 0.82 32.06 1.39 0.64 0.33
3 I1 0.04 0.53 0.11 0.12 0.04 0.51 13.10 1.73 1.56 0.23 24.65 17.27 0.60 0.91 0.33
28 I 0.11 o>i 0.01 0.35 o>i 1.66 16.09 1.34 0.16 0.08 0.27 aqr o>i 1.50 1.27
32 I1 0.09 2.05 3.56 0.38 0.35 3.92 aqr 1.37 12.10 0.31 3.95 aqr 1.80 1.24 1.66
32 I2 ‐ 0.09 0.30 0.02 i,nd 0.12 aqr 0.05 0.38 o>i 0.16 aqr 0.10 0.08 0.09
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Table G.4: (continued) 
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(μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3) (μg/m3)

1 I1 o>i 0.05 0.02 o>i 0.06 0.37 13.47 0.06 0.20 0.01 101.71 24.71 o>i 0.17 0.14
1 I2 o>i 0.03 0.03 o>i 0.09 0.43 26.17 0.02 0.09 0.02 7.40 23.16 o>i 0.19 0.24
12 I1 0.09 0.65 0.02 0.22 0.04 1.57 3.37 0.20 o>i 0.00 3.13 aqr 3.88 1.55 1.46
12 I2 0.16 0.71 0.01 0.22 0.04 0.95 2.38 0.10 o>i o>i 1.46 115.95 3.60 1.26 1.67
4 I1 0.24 0.21 0.05 0.08 0.04 1.23 14.84 0.65 o>i 0.08 1.94 44.18 o>i 0.74 0.28
4 I2 0.27 0.21 0.02 0.11 0.03 1.54 17.89 0.54 o>i 0.10 2.05 86.00 o>i 0.88 0.49
8 I1 0.07 o>i i,nd o>i 0.20 0.27 0.35 i,nd o>i o>i 14.78 21.32 0.38 0.49 0.28
8 I2 0.13 o>i i,nd o>i 0.67 0.30 0.21 i,nd o>i o>i 24.03 1.57 0.06 0.53 0.04
21 I1 0.56 0.11 0.09 2.44 0.07 0.50 2.95 0.34 0.84 0.12 6.67 51.94 1.43 0.51 0.47
21 I2 0.47 0.10 0.09 0.49 0.07 0.46 5.62 0.04 0.62 0.17 3.74 36.10 0.57 0.60 0.13
22 I1 o>i 0.29 i,nd o>i 0.02 11.85 1.00 0.05 o>i 0.01 0.67 2.58 0.06 1.78 0.51
22 I2 o>i 0.17 i,nd o>i 0.03 2.11 0.78 0.05 o>i 0.03 1.15 4.74 0.27 3.19 0.81
31 I1 o>i 0.12 0.07 0.83 0.08 1.23 42.07 0.21 110.58 0.33 3.08 65.52 2.69 3.87 2.42
39 I1 o>i 0.10 0.10 0.65 i,nd 0.60 23.91 0.09 o>i 0.17 209.98 17.29 2.52 1.23 0.59
39 I2 o>i 0.23 0.22 1.06 i,nd 0.94 33.13 0.30 0.20 0.23 aqr 46.39 3.18 1.62 0.76
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Table G.5: Indoor/Outdoor Difference in VOC Concentrations for 
Auto/Gas 

Chemical N Mean SD P25 Median P75 P95 
    (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

benzene 4 0.14 0.09 0.07 0.14 0.21 0.25

toluene 4 1.77 1.22 0.96 2.2 2.57 2.67

ethylbenzene 3 0.51 0.16 0.38 0.46 0.69 0.69

m/p-xylene 3 1.27 1.46 0 0.95 2.87 2.87

o-xylene 3 0.45 0.38 0.12 0.37 0.86 0.86

styrene 3 0.24 0.15 0.08 0.26 0.38 0.38

formaldehyde 4 7.05 2.95 5.21 6.39 8.89 11.2

acetaldehyde 3 5.09 2.45 2.59 5.21 7.48 7.48

acetone 4 33.79 35.18 10.58 21.74 56.99 84.69

hexanal 4 7.08 9.83 1.21 2.99 12.96 21.65

benzaldehyde 4 0.44 0.56 0.13 0.18 0.74 1.27

octanal 4 1.75 0.76 1.26 1.6 2.23 2.8

nonanal 4 6.44 2.87 4.53 6.7 8.35 9.67

decanal 4 16.62 16.96 6.16 12.28 27.08 40.77

methylene chloride 3 1.81 0.82 0.87 2.2 2.36 2.36

carbon tet. 4 0.04 0.06 0 0.01 0.07 0.12

chloroform 4 0.26 0.25 0.07 0.22 0.45 0.59

TCE 3 0.05 0.02 0.03 0.05 0.06 0.06

PCE 3 0.02 0.03 0 0 0.06 0.06

1,4-DCB 3 0.01 0.01 0 0.01 0.02 0.02

α-pinene 4 0.63 0.42 0.32 0.55 0.94 1.2

d-limonene 4 8.44 6.49 3.13 9.38 13.75 14.4

α-terpineol 3 1.1 0.93 0.03 1.55 1.73 1.73

n-hexane 4 0.68 0.25 0.55 0.79 0.81 0.82

naphthalene 4 0.22 0.11 0.13 0.23 0.3 0.33

2-butoxyethanol 4 7.18 11.51 0.41 2.22 13.96 24.3

D5-siloxane 4 17.33 11.48 10.02 16.78 24.65 31.91

phenol 4 0.43 0.59 0.05 0.21 0.8 1.29

TXIB 4 0.78 0.29 0.54 0.76 1.01 1.13

diethylphthalate 4 0.3 0.09 0.25 0.33 0.35 0.38
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Table G.6: Indoor/Outdoor Difference in VOC Concentrations for 
Dentist/Healthcare 

Chemical N Mean SD P25 Median P75 P95 
    (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

benzene 4 0.18 0.08 0.13 0.19 0.24 0.27

toluene 4 3.13 2.41 1.65 2.29 4.61 6.65

ethylbenzene 4 6.11 11.18 0.32 0.66 11.9 22.88

m/p-xylene 3 1.47 1.55 0.47 0.68 3.26 3.26

o-xylene 4 2.36 3.41 0.27 0.91 4.44 7.4

styrene 4 0.36 0.13 0.27 0.37 0.45 0.51

formaldehyde 4 13.31 8.47 7 15.74 19.61 20.03

acetaldehyde 4 6.97 4.45 3.76 8.34 10.17 10.43

acetone 4 149.4 177.93 14.61 101.08 284.18 389.44

hexanal 4 8.79 10.36 3.41 3.83 14.16 24.32

benzaldehyde 4 1.11 2.02 0 0.15 2.22 4.14

octanal 4 2.04 0.38 1.8 1.93 2.29 2.59

nonanal 4 3.94 1.96 2.6 4.18 5.28 6.05

decanal 4 5.8 6.42 0.73 4.58 10.86 14.02

methylene chloride 4 0.13 0.12 0.05 0.11 0.2 0.28

carbon tet. 4 0 0.01 0 0 0.01 0.01

chloroform 4 0.26 0.26 0.11 0.18 0.42 0.64

TCE 4 0.06 0.07 0.01 0.04 0.11 0.15

PCE 4 0.42 0.43 0.05 0.41 0.79 0.83

1,4-DCB 4 0.05 0.04 0.01 0.05 0.08 0.09

α-pinene 4 0.66 0.42 0.33 0.59 0.98 1.2

d-limonene 4 23.36 16.33 11.4 24.14 35.31 42.05

α-terpineol 4 0.16 0.08 0.11 0.19 0.2 0.21

n-hexane 3 37.42 64.21 0.31 0.38 111.56 111.56

naphthalene 4 0.17 0.12 0.08 0.13 0.25 0.34

2-butoxyethanol 4 67.44 97.84 2.65 29.04 132.22 209.45

D5-siloxane 3 44.45 25.84 24.03 35.83 73.5 73.5

phenol 4 1.65 1.16 0.88 1.95 2.41 2.69

TXIB 4 1.74 1.53 0.8 1.44 2.69 3.87

diethylphthalate 3 0.78 0.65 0.2 0.67 1.48 1.48
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Table G.7: Indoor/Outdoor Difference in VOC Concentrations for 
Grocery/Restaurant 

Chemical N Mean SD P25 Median P75 P95 
    (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

benzene 8 0.21 0.35 0 0.09 0.25 1.01 

toluene 8 3.32 4.92 0.21 0.6 6.54 11.83 

ethylbenzene 8 0.11 0.16 0 0.03 0.17 0.45 

m/p-xylene 8 0.26 0.43 0 0.06 0.4 1.19 

o-xylene 7 0.07 0.09 0 0.05 0.19 0.22 

styrene 8 0.58 0.97 0.15 0.22 0.49 2.94 

formaldehyde 8 10.8 8.47 5.37 7.95 13.22 29.79 

acetaldehyde 7 19.04 13.95 7.15 13.3 31.73 39.9 

acetone 8 94 171.46 6.88 8.83 122.85 470.13 

hexanal 8 4.37 2.69 2.58 3.23 5.65 10.03 

benzaldehyde 8 0.36 0.57 0 0.11 0.53 1.63 

octanal 8 1.5 0.68 1 1.4 1.8 2.85 

nonanal 8 7.66 5.66 3.89 5.93 9.28 20.14 

decanal 8 4.65 3.02 3.09 3.64 5.18 11.53 

methylene chloride 7 0.42 0.55 0.1 0.22 0.53 1.62 

carbon tet. 7 0.18 0.31 0.01 0.06 0.17 0.87 

chloroform 8 1.24 0.79 0.54 1.35 1.63 2.62 

TCE 4 0.4 0.75 0.02 0.03 0.78 1.52 

PCE 8 0.05 0.04 0.02 0.04 0.06 0.12 

1,4-DCB 7 0.15 0.32 0.01 0.03 0.05 0.88 

α-pinene 8 1.92 1.48 0.83 1.72 2.45 4.99 

d-limonene 8 29.18 54.26 2.23 9.22 24.08 161.34 

α-terpineol 8 0.2 0.28 0.02 0.08 0.29 0.83 

n-hexane 8 0.7 0.8 0 0.57 1.18 2.08 

naphthalene 8 0.04 0.03 0.02 0.03 0.07 0.09 

2-butoxyethanol 8 47.87 108.98 1.98 4.08 26.88 316.21 

D5-siloxane 8 37.24 43.07 6.01 18.91 63.64 117.65 

phenol 8 0.44 0.63 0 0.09 0.91 1.51 

TXIB 8 0.56 0.34 0.27 0.55 0.86 0.99 

diethylphthalate 8 0.22 0.11 0.14 0.17 0.32 0.37 
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Table G.8: Indoor/Outdoor Difference in VOC Concentrations for 
Hair/Gym 

Chemical N Mean SD P25 Median P75 P95 
    (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

benzene 4 0.28 0.48 0 0.06 0.56 0.99 

toluene 4 2.11 2.09 0.46 1.74 3.76 4.77 

ethylbenzene 4 0.45 0.46 0.14 0.34 0.75 1.09 

m/p-xylene 4 1.94 2.57 0.43 1.02 3.45 5.73 

o-xylene 3 1.75 2.66 0.07 0.36 4.81 4.81 

styrene 4 0.35 0.32 0.18 0.21 0.51 0.82 

formaldehyde 3 12.86 11.14 0 19.02 19.57 19.57 

acetaldehyde 4 9.51 9.17 1.66 10.19 17.36 17.66 

acetone 3 20.99 19.54 0 24.31 38.66 38.66 

hexanal 4 2.87 2.04 1.53 2.21 4.2 5.81 

benzaldehyde 4 1.14 0.92 0.42 1.24 1.86 2.08 

octanal 3 2.27 2.22 0.07 2.24 4.51 4.51 

nonanal 4 3.86 2.74 1.99 4.57 5.73 6.3 

decanal 3 9.69 9.37 0 10.36 18.71 18.71 

methylene chloride 4 0.57 0.43 0.3 0.38 0.83 1.19 

carbon tet. 4 0.32 0.56 0 0.06 0.64 1.16 

chloroform 4 0.41 0.44 0.1 0.26 0.71 1.04 

TCE 2 0.15 0.21 0 0.15 0.3 0.3 

PCE 4 0.2 0.11 0.11 0.19 0.28 0.33 

1,4-DCB 4 0.34 0.35 0.07 0.27 0.61 0.81 

α-pinene 4 1.82 0.17 1.7 1.76 1.93 2.06 

d-limonene 3 14.6 9.74 4.2 16.09 23.51 23.51 

α-terpineol 4 0.67 0.5 0.31 0.59 1.02 1.34 

n-hexane 4 1.49 2.54 0.12 0.31 2.85 5.29 

naphthalene 4 0.25 0.28 0.08 0.13 0.42 0.66 

2-butoxyethanol 4 2.81 2 1.19 3.24 4.44 4.44 

D5-siloxane 4 121.85 3.06 120.01 122.96 123.69 124.14 

phenol 4 1.24 1.49 0.3 0.73 2.18 3.42 

TXIB 3 1.38 0.62 0.66 1.69 1.78 1.78 

diethylphthalate 4 1 0.2 0.89 0.92 1.12 1.31 
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Table G.9: Indoor/Outdoor Difference in VOC Concentrations for Office 
Chemical N Mean SD P25 Median P75 P95 

    (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

benzene 10 0.3 0.48 0.03 0.09 0.46 1.58 

toluene 10 5.11 7.38 1.1 1.36 4.14 22.33 

ethylbenzene 10 0.83 1.16 0.17 0.22 0.83 3.57 

m/p-xylene 10 2.16 3.82 0.34 0.56 2.28 12.69 

o-xylene 10 1 1.72 0.14 0.28 1.13 5.71 

styrene 10 0.79 0.85 0.15 0.52 1.3 2.79 

formaldehyde 10 23.9 15.74 8.64 21.31 33.86 51.44 

acetaldehyde 10 11.49 8.39 4.13 10.19 16.02 29.15 

acetone 10 26.96 24.05 6.21 19.2 39.73 78.09 

hexanal 10 4.12 3.44 1.18 3.22 7.05 11.32 

benzaldehyde 10 0.93 1.23 0 0.27 2.06 3.28 

octanal 10 1.76 1.01 1.04 1.61 2.13 3.83 

nonanal 10 4.09 1.49 3.25 4.73 5.21 5.7 

decanal 10 11.61 13.63 3.9 6.26 11.06 46.18 

methylene chloride 10 0.63 0.99 0.14 0.25 0.72 3.29 

carbon tet. 10 0.11 0.16 0 0.01 0.17 0.44 

chloroform 10 0.16 0.2 0.03 0.06 0.22 0.67 

TCE 8 0.07 0.08 0.02 0.04 0.06 0.27 

PCE 10 0.36 0.59 0.04 0.08 0.24 1.5 

1,4-DCB 10 0.18 0.29 0.03 0.05 0.12 0.92 

α-pinene 10 3.9 5.05 0.4 2.1 4.3 15.54 

d-limonene 10 18.49 34.61 1.17 6.87 14.83 114.1 

α-terpineol 8 1.37 3.18 0.14 0.19 0.52 9.22 

n-hexane 10 0.96 1.65 0.15 0.53 0.76 5.56 

naphthalene 10 0.24 0.19 0.08 0.2 0.38 0.54 

2-butoxyethanol 10 20.97 54.1 1.34 3.9 7.36 174.76 

D5-siloxane 10 43.18 45.51 10.27 20.27 68.04 122.07 

phenol 9 2.88 1.66 1.84 2.45 3.55 5.61 

TXIB 10 0.83 0.43 0.5 0.79 1.02 1.77 

diethylphthalate 10 0.37 0.29 0.19 0.28 0.47 1.03 
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Table G.10: Indoor/Outdoor Difference in VOC Concentrations for 
Other 

Chemical N Mean SD P25 Median P75 P95 
    (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

benzene 3 0 0 0 0 0 0 

toluene 3 1.65 2.17 0 0.84 4.11 4.11 

ethylbenzene 3 0.09 0.15 0 0 0.26 0.26 

m/p-xylene 3 0.22 0.38 0 0 0.66 0.66 

o-xylene 3 0.05 0.08 0 0.01 0.13 0.13 

styrene 3 0.15 0.09 0.04 0.19 0.2 0.2 

formaldehyde 3 10.29 4.94 5.62 9.81 15.45 15.45 

acetaldehyde 3 3.65 2.55 1.59 2.85 6.5 6.5 

acetone 3 8.41 2.81 6.77 6.81 11.66 11.66 

hexanal 3 2.66 3.49 0.47 0.82 6.69 6.69 

benzaldehyde 3 0.04 0.07 0 0 0.12 0.12 

octanal 3 1.06 0.82 0.3 0.95 1.92 1.92 

nonanal 3 4.45 4.85 1.58 1.72 10.05 10.05 

decanal 3 3.35 2.34 1.75 2.26 6.04 6.04 

methylene chloride 2 0.27 0.14 0.17 0.27 0.37 0.37 

carbon tet. 3 0.21 0.25 0 0.15 0.49 0.49 

chloroform 3 0.15 0.11 0.02 0.18 0.24 0.24 

TCE 1 0 . 0 0 0 0 

PCE 2 0 0.01 0 0 0.01 0.01 

1,4-DCB 3 0.17 0.26 0.01 0.03 0.46 0.46 

α-pinene 3 2.77 3.39 0.36 1.3 6.64 6.64 

d-limonene 3 5.79 9.02 0.29 0.88 16.19 16.19 

α-terpineol 3 0.22 0.33 0.01 0.05 0.59 0.59 

n-hexane 3 0.05 0.04 0 0.07 0.08 0.08 

naphthalene 3 0.05 0.03 0.03 0.03 0.09 0.09 

2-butoxyethanol 3 7.56 10.64 0.91 1.94 19.83 19.83 

D5-siloxane 3 27.83 32.45 5.89 12.5 65.11 65.11 

phenol 3 0.06 0.11 0 0 0.19 0.19 

TXIB 3 1.26 1.06 0.51 0.81 2.47 2.47 

diethylphthalate 3 0.4 0.25 0.16 0.38 0.65 0.65 
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Table G.11: Indoor/Outdoor Difference in VOC Concentrations for 
Retail 

Chemical N Mean SD P25 Median P75 P95 
    (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

benzene 6 0.19 0.18 0.01 0.18 0.27 0.47 

toluene 7 7.07 9.47 0 2.28 14.88 25.04 

ethylbenzene 7 1.02 1.14 0.21 0.56 2.08 3.09 

m/p-xylene 7 1.67 1.4 0.52 1.49 2.7 4.03 

o-xylene 7 1.12 1.24 0.23 0.73 1.67 3.67 

styrene 7 0.66 0.43 0.28 0.65 1.01 1.37 

formaldehyde 7 28.36 15.19 18.54 24.39 42.76 54.18 

acetaldehyde 7 5.62 4.48 1.9 5.28 10.59 12.31 

acetone 7 26.26 27.23 3.3 18.26 60.19 68.93 

hexanal 7 4.4 3.2 2.03 2.99 7.67 9.8 

benzaldehyde 7 0.45 0.61 0 0.37 0.7 1.69 

octanal 6 1.72 1.6 0.54 1.55 2.15 4.5 

nonanal 6 5.2 2.94 3.17 5.08 7.54 9.01 

decanal 6 23.45 36.05 2.72 7.5 29.13 93.83 

methylene chloride 4 0.26 0.2 0.11 0.22 0.42 0.53 

carbon tet. 7 0.06 0.07 0 0.06 0.1 0.18 

chloroform 7 0.56 0.89 0.06 0.23 0.7 2.52 

TCE 6 0.08 0.08 0.02 0.05 0.15 0.22 

PCE 5 0.32 0.44 0.07 0.1 0.38 1.05 

1,4-DCB 6 0.06 0.05 0.02 0.03 0.11 0.14 

α-pinene 7 8.26 11.34 1.45 2.71 15.18 31.26 

d-limonene 6 8.6 7.16 2.38 7.59 13.72 19.63 

α-terpineol 6 0.17 0.22 0.06 0.09 0.15 0.6 

n-hexane 6 0.88 1.05 0.4 0.5 0.66 3.01 

naphthalene 6 0.3 0.3 0.1 0.21 0.35 0.87 

2-butoxyethanol 7 5.07 4.05 0.47 7.41 8.81 8.9 

D5-siloxane 7 27.32 27.3 2.26 21.1 46.71 77.62 

phenol 7 1.13 1.78 0.05 0.37 1.43 5 

TXIB 7 2.6 2.21 1.24 1.91 2.78 7.37 

diethylphthalate 7 0.43 0.29 0.23 0.33 0.55 1 
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Table G.12: Indoor VOC Source Strength for Auto/Gas 
Chemical N Mean SD P25 Median P75 P95 

    (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) 
benzene 4 208 215 79 115 337 527

toluene 4 2201 2190 571 1863 3831 5079

ethylbenzene 3 563 246 295 616 778 778

m/p-xylene 3 833 722 0 1228 1272 1272

o-xylene 3 372 121 253 368 495 495

styrene 3 226 105 163 169 348 348

formaldehyde 4 9888 5401 5751 10868 14024 14993

acetaldehyde 3 7264 5341 1108 10013 10669 10669

acetone 4 56108 81710 13415 16645 98800 178604

hexanal 4 13490 20683 1955 4661 25025 44335

benzaldehyde 4 587 748 161 280 1014 1700

octanal 4 2929 2285 1330 2695 4529 5905

nonanal 4 11121 8223 4837 11465 17405 20393

decanal 4 15746 10637 8651 16206 22842 28238

methylene chloride 3 2313 2185 941 1165 4833 4833

carbon tet. 4 56 76 0 32 112 161

chloroform 4 244 153 147 259 341 415

TCE 3 69 51 21 63 123 123

PCE 3 27 46 0 0 80 80

1,4-DCB 3 10 11 0 9 21 21

α-pinene 4 921 696 332 949 1510 1606

d-limonene 4 10982 12619 3425 6598 18539 29488

α-terpineol 3 960 1024 63 740 2075 2075

n-hexane 4 1026 748 379 1041 1673 1679

naphthalene 4 311 223 125 305 497 553

2-butoxyethanol 4 4727 4996 549 4255 8905 10398

D5-siloxane 4 23352 18494 7540 21886 39165 42718

phenol 4 363 308 113 389 613 675

TXIB 4 1030 567 663 907 1396 1823

diethylphthalate 4 410 213 261 400 559 676
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Table G.13: Indoor VOC Source Strength for Dentist/Healthcare 
Chemical N Mean SD P25 Median P75 P95 

    (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) 

benzene 4 465 454 74 477 856 882 

toluene 4 4629 3673 2351 4043 6908 9634 

ethylbenzene 4 27580 54007 214 796 54947 108586 

m/p-xylene 3 1176 991 276 1014 2238 2238 

o-xylene 4 9200 17284 293 779 18107 35120 

styrene 4 616 493 197 580 1034 1143 

formaldehyde 4 16441 15961 7162 9677 25720 40178 

acetaldehyde 4 10807 14401 3426 3790 18189 32404 

acetone 4 353175 614077 17785 66665 688565 1272133

hexanal 4 32281 55576 1699 6230 62863 115421 

benzaldehyde 4 366 620 0 88 732 1288 

octanal 4 5005 5459 819 3555 9192 12292 

nonanal 4 7513 8470 1921 4537 13105 19779 

decanal 4 14321 21191 2259 5736 26383 45813 

methylene chloride 4 170 238 35 79 305 522 

carbon tet. 4 12 24 0 0 24 49 

chloroform 4 639 984 82 200 1196 2107 

TCE 4 50 37 19 46 81 91 

PCE 4 289 133 216 237 362 487 

1,4-DCB 4 143 210 11 60 274 451 

α-pinene 4 904 725 411 649 1398 1946 

d-limonene 4 33375 40187 11605 14928 55145 93518 

α-terpineol 4 239 238 90 152 389 588 

n-hexane 3 12143 19554 223 1495 34710 34710 

naphthalene 4 204 119 101 195 306 327 

2-butoxyethanol 4 98035 122275 4097 65078 191973 261025 

D5-siloxane 3 52655 53193 21028 22868 114068 114068 

phenol 4 2232 3199 454 933 4010 6990 

TXIB 4 1999 1951 939 1136 3060 4916 

diethylphthalate 3 2064 2429 393 949 4851 4851 
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Table G.14: Indoor VOC Source Strength for Grocery/Restaurant 
Chemical N Mean SD P25 Median P75 P95 

    (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) 

benzene 8 203 249 0 116 342 705 

toluene 8 28629 71834 502 1038 9985 205982 

ethylbenzene 8 531 1267 0 48 251 3655 

m/p-xylene 8 1526 3889 0 154 379 11139 

o-xylene 7 528 1265 0 82 128 3394 

styrene 8 1877 4070 274 403 825 11922 

formaldehyde 8 38569 45647 7992 27316 46391 142282 

acetaldehyde 7 60739 42931 34139 44890 86385 138279 

acetone 8 196350 286123 9881 36916 404625 663850 

hexanal 8 17302 19947 4516 9127 24301 61438 

benzaldehyde 8 313 389 0 124 628 996 

octanal 8 5393 5512 2015 2761 8051 17056 

nonanal 8 23262 19565 9851 14062 42487 51696 

decanal 8 16673 20116 5243 9036 20547 62134 

methylene chloride 7 1776 3297 371 602 909 9224 

carbon tet. 7 214 272 26 93 324 779 

chloroform 8 4975 8282 1569 2551 2981 25324 

TCE 4 780 969 95 478 1465 2146 

PCE 8 211 380 40 52 186 1131 

1,4-DCB 7 317 415 27 56 870 953 

α-pinene 8 7896 14662 2051 2674 4408 44033 

d-limonene 8 368764 985825 2798 22322 45094 2808042

α-terpineol 8 2015 5065 28 165 599 14533 

n-hexane 8 5119 12616 0 696 1635 36288 

naphthalene 8 280 505 12 63 300 1479 

2-butoxyethanol 8 709005 1937433 2888 21877 59220 5503477

D5-siloxane 8 159708 231032 9080 72208 222973 666679 

phenol 8 3036 7991 0 100 644 22800 

TXIB 8 2935 5561 390 812 2118 16534 

diethylphthalate 8 731 852 283 361 908 2611 
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Table G.15: Indoor VOC Source Strength for Hair/Gym 
Chemical N Mean SD P25 Median P75 P95 

    (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) 

benzene 4 153 178 0 143 307 328 

toluene 4 2206 3211 247 854 4166 6955 

ethylbenzene 4 751 1335 63 123 1439 2752 

m/p-xylene 4 3799 7112 170 366 7428 14465 

o-xylene 3 4109 6958 20 163 12142 12142 

styrene 4 245 200 107 179 383 530 

formaldehyde 3 17892 26250 0 5649 48027 48027 

acetaldehyde 4 13013 20367 479 4481 25548 43092 

acetone 3 34870 54433 0 7017 97593 97593 

hexanal 4 4347 6894 767 1091 7928 14679 

benzaldehyde 4 864 890 300 674 1428 2108 

octanal 3 2342 2946 57 1302 5667 5667 

nonanal 4 4818 5885 576 3130 9061 13013 

decanal 3 10518 13807 0 5401 26153 26153 

methylene chloride 4 890 1419 150 228 1630 3017 

carbon tet. 4 163 188 0 158 325 335 

chloroform 4 252 205 79 244 425 471 

TCE 2 68 96 0 68 136 136 

PCE 4 240 266 43 166 437 606 

1,4-DCB 4 192 139 97 210 287 341 

α-pinene 4 1792 1735 728 1153 2856 4342 

d-limonene 3 10145 3155 6786 10602 13046 13046 

α-terpineol 4 481 417 229 350 733 1086 

n-hexane 4 774 1108 71 337 1478 2400 

naphthalene 4 463 811 45 73 880 1679 

2-butoxyethanol 4 3419 5201 599 1107 6239 11196 

D5-siloxane 4 124903 127024 44510 76323 205296 311132

phenol 4 693 538 256 709 1131 1275 

TXIB 3 728 567 299 514 1370 1370 

diethylphthalate 4 1014 947 330 729 1699 2335 
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Table G.16: Indoor VOC Source Strength for Office 
Chemical N Mean SD P25 Median P75 P95 

    (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) 

benzene 10 331 495 27 195 248 1593 

toluene 10 3942 3267 1984 3110 6113 10014 

ethylbenzene 10 883 1078 126 455 1421 3333 

m/p-xylene 10 1819 1892 279 1229 3265 5690 

o-xylene 10 864 881 156 607 1432 2640 

styrene 10 989 1214 220 595 1121 4227 

formaldehyde 10 31236 19927 13804 32163 50392 66049 

acetaldehyde 10 15881 13097 5856 11628 27420 37553 

acetone 10 28355 18869 18045 23817 29635 68010 

hexanal 10 5634 5467 2032 3411 5681 17844 

benzaldehyde 10 431 476 0 291 984 1193 

octanal 10 3263 3727 1018 1772 3064 10743 

nonanal 10 9037 10305 1817 5639 9756 30452 

decanal 10 16828 15051 3407 12426 22136 44297 

methylene chloride 10 1881 3070 42 554 1415 9195 

carbon tet. 10 207 526 0 2 132 1693 

chloroform 10 299 605 56 94 201 2003 

TCE 8 124 130 38 93 160 410 

PCE 10 1064 2174 43 141 546 6842 

1,4-DCB 10 157 127 83 133 205 443 

α-pinene 10 3152 2624 1365 1692 4662 7360 

d-limonene 10 16508 21134 2196 7082 20456 55234 

α-terpineol 8 448 443 203 283 603 1347 

n-hexane 10 1223 1922 171 576 1568 6418 

naphthalene 10 401 463 79 261 356 1502 

2-butoxyethanol 10 10166 9164 3272 7063 15976 25520 

D5-siloxane 10 65817 78951 10907 28426 93497 207849

phenol 9 6276 5913 1683 4613 7353 16569 

TXIB 10 1411 1324 491 1130 1508 4552 

diethylphthalate 10 541 564 225 363 554 1883 
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Table G.17: Indoor VOC Source Strength for Other 
Chemical N Mean SD P25 Median P75 P95 

    (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) 

benzene 3 0 0 0 0 0 0 

toluene 3 4718 7032 0 1354 12801 12801 

ethylbenzene 3 140 242 0 0 419 419 

m/p-xylene 3 357 619 0 0 1072 1072 

o-xylene 3 85 116 0 37 218 218 

styrene 3 368 232 167 314 622 622 

formaldehyde 3 25408 4878 20800 24907 30517 30517 

acetaldehyde 3 10242 8666 4601 5903 20220 20220 

acetone 3 21690 3251 18791 21076 25205 25205 

hexanal 3 5024 5003 1740 2551 10782 10782 

benzaldehyde 3 148 256 0 0 444 444 

octanal 3 2401 1103 1129 2971 3102 3102 

nonanal 3 9137 6119 5366 5848 16197 16197 

decanal 3 7752 1740 6477 7046 9734 9734 

methylene chloride 2 712 620 274 712 1151 1151 

carbon tet. 3 451 409 0 555 798 798 

chloroform 3 349 237 93 395 560 560 

TCE 1 16 . 16 16 16 16 

PCE 2 19 26 0 19 37 37 

1,4-DCB 3 613 960 24 93 1721 1721 

α-pinene 3 5373 4815 1351 4060 10709 10709 

d-limonene 3 17624 28368 1073 1418 50379 50379 

α-terpineol 3 656 1035 37 81 1851 1851 

n-hexane 3 139 149 0 121 296 296 

naphthalene 3 146 120 48 111 280 280 

2-butoxyethanol 3 26970 40269 1467 6051 73393 73393 

D5-siloxane 3 86100 102506 9492 46264 202544 202544

phenol 3 241 417 0 0 722 722 

TXIB 3 2799 1078 1888 2520 3989 3989 

diethylphthalate 3 944 294 611 1056 1167 1167 
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Table G.18: Indoor VOC Source Strength for Retail 
Chemical N Mean SD P25 Median P75 P95 

    (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) (µg/hr) 

benzene 6 380 383 10 305 705 956 

toluene 7 20953 34549 0 2229 50389 87484 

ethylbenzene 7 2068 2295 44 616 4195 5260 

m/p-xylene 7 3707 4509 108 1639 5432 12577 

o-xylene 7 2089 2135 48 930 4711 4790 

styrene 7 1299 1317 245 1287 1759 3850 

formaldehyde 7 46546 35648 10656 47029 69550 108966

acetaldehyde 7 9602 12267 1942 5813 15681 34853 

acetone 7 42801 44849 3378 29253 87807 109171

hexanal 7 6225 5801 2039 4988 9846 17603 

benzaldehyde 7 500 795 0 77 770 2169 

octanal 6 3362 4876 429 1080 4949 12636 

nonanal 6 12115 20153 2595 3655 8229 52984 

decanal 6 101185 220889 4058 9773 32038 551470

methylene chloride 4 658 786 149 412 1167 1793 

carbon tet. 7 120 138 0 76 211 353 

chloroform 7 754 1121 121 335 899 3210 

TCE 6 225 337 20 83 282 882 

PCE 5 1431 2684 72 110 775 6201 

1,4-DCB 6 133 252 22 35 51 647 

α-pinene 7 14475 22352 337 6892 19486 62893 

d-limonene 6 24251 44947 1916 6192 15090 115401

α-terpineol 6 319 320 66 207 647 770 

n-hexane 6 1367 1252 522 971 2380 3311 

naphthalene 6 1053 2002 31 281 583 5113 

2-butoxyethanol 7 12749 18262 379 10167 14908 51809 

D5-siloxane 7 63239 99511 2310 16293 99640 274530

phenol 7 2315 3554 56 280 6418 8434 

TXIB 7 4281 4183 751 3058 9461 10785 

diethylphthalate 7 649 504 282 599 1284 1381 
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Figure H.1: Outdoor 30 Minute Moving Average Concentrations for Building 1, a 
North Coast Medium-Large Healthcare Building 

 

 

Figure H.2: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 2, a North Coast Medium-Large Grocery Store 
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Figure H.3: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 3, a North Coast Small Office 

. 
*Outside AE data interpolated from 15:40 to 16:20 and inside from 11:20to 11:45. 

 
Figure H.4: Indoor and Outdoor 30 Minute Moving Average Concentrations for 

Building 4, a North Coast Medium Public Assembly 
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Figure H.5: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 5, a North Coast Medium Office 

 
* Outside AE data interpolated from 13:15 to 13:40. 

 

Figure H.6: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 6, a South Inland Small Retail 
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Figure H.7: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 7, a South Inland Small Gas Station 

 
* Outside AE data interpolated from 11:50 to 12:25 and 15:15 to 15:50. 

 

Figure H.8: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 8, a North Inland Medium Religious Center 
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Figure H.9: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 9, a South Inland Small Retail 

 
* Outside AE data interpolated from 15:00 to 15:25. 

 

Figure H.10: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 10, a North Inland Small Retail 
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Figure H.11: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 11, a North Inland Small Restaurant 

 
* Outside AE data interpolated from 13:30 to 13:55. 

 

Figure H.12: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 12, a Central Inland Medium Healthcare 

 
* Outside AE data interpolated from 12:05 to 12:30. 
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Figure H.13: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 13, a Central Inland Small Office 

 
* Outside AE data interpolated from 12:50 to 13:35. 

 

Figure H.14: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 14, a Central Inland Medium Office 

 
* Outside AE data interpolated from 12:20 to 12:35. 
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Figure H.15: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 15, a Central Inland Medium Office 

 
* Outside AE data interpolated from 13:45 to 14:10. 

 

Figure H.16: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 16, a South Inland Small Office 

* 
Outside AE data interpolated from 14:00 to 14:10 and roof from 12:30 to 12:40. 
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Figure H.17: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 17, a South Inland Small Restaurant 

 

 

Figure H.18: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 18, a South Inland Medium-Large Gym 

 
* Outside AE data interpolated from 12:30 to 12:50, 13:30 to 13:40, and 14:25 to 14:35. 
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Figure H.19: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 19, a North Coast Small Office 

 
* Outside AE data interpolated from 11:45 to 12:25. 

 

Figure H.20: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 20, a North Coast Small Retail 
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Figure H.21: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 21, a South Coast Small Office 

 
* Outside AE data interpolated from 12:45 to13:10 and inside from 14:15 to 14:55. 

 

Figure H.22: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 22, a South Coast Small Daycare 

 
* Outside AE data interpolated from 11:55 to 12:25 and roof from 13:20 to 13:55. 
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Figure H.23: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 23, a South Coast Small Office 

 
* Outside AE data interpolated from 12:25 to 12:50 and inside from 13:25 to 14:05. 

 

Figure H.24: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 24, a South Coast Medium-Large Office 
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Figure H.25: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 25, a North Inland Small Gym 

 
 

Figure H.26: Indoor 30 Minute Moving Average Concentrations for Building 26, a 
North Inland Small Restaurant 
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Figure H.27: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 27, a North Inland Small Restaurant 

 
* Outside AE data interpolated from 15:50 to16:15. 

 

Figure H.28: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 28, a North Inland Small Hair Salon 
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Figure H.29: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 29, a South Inland Small Restaurant 

 

 

Figure H.30: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 30, a South Inland Small Retail 

 
* Outside AE data interpolated from 12:20 to 12:45. 
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Figure H.31: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 31, a North Coast Small Dentist 

 
*Outside Aethalometer was outside on the second floor level. 

 

Figure H.32: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 32, a North Coast Small Salon 
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Figure H.33: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 33, a Central Inland Medium Office REPEAT 

 
* Outside AE data interpolated from 14:05 to 14:30. 

 

Figure H.34: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 34, a Central Inland Small Retail 
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Figure H.35: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 35, a Central Inland Small Gas Station 

 
* Outside AE data interpolated from 11:10 to 11:40. 

 

Figure H.36: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 36, a North Inland Medium-Large Grocery 

 
* Roof AE data interpolated from 11:20 to 11:50 
**Very cold outside, AE3 may have had a problem getting temperature stable. 
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Figure H.37: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 37, a South Inland Small Gas Station REPEAT 

 
* Outside AE data interpolated from 14:15 to 14:40. 

 

Figure H.38: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 38, a South Inland Medium Retail 
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Figure H.39: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 39, a South Coast Small Dentist 

 

 

Figure H.40: Indoor and Outdoor 30 Minute Moving Average Concentrations for 
Building 40, a South Coast Small Restaurant 

 
 
  
 
 

 

H-21 
 


	Description
	Description
	Value Labels
	Description
	Value Labels
	Description
	Value Labels
	Description
	Value Labels
	Description
	Value Labels
	Description
	Value Labels
	Description
	Value Labels
	Description
	Value Labels
	Description
	Value Labels
	Description
	Value Labels
	Description
	Value Labels
	Description
	Value Labels
	Description
	Value Labels
	Description
	Description
	Value Labels
	ELECTRICAL USAGE
	Variable
	Description
	Value Labels
	Distribution
	Comments
	OCCUPANT COMPLAINTS
	Variable
	Description
	Value Labels
	Distribution
	Comments
	OUTDOOR AIR INTAKE CONTROL (OA)
	Variable
	Description
	Value Labels
	Distribution
	Comments
	OPERATING SCHEDULE
	Variable
	Description
	Value Labels
	Distribution
	Comments
	HVAC SYSTEM DESCRIPTION
	Variable
	Description
	Value Labels
	Distribution
	Comments
	OUTDOOR AIR INTAKE CONTROL
	Variable
	Description
	Value Labels
	Distribution
	Comments
	OPERATION SCHEDULE
	Variable
	Description
	Value Labels
	Distribution
	Comments
	EXHAUST FAN SPECIFICATIONS
	Variable
	Description
	Value Labels
	Distribution
	Comments
	IN-ROOM TERMINAL SYSTEMS
	Variable
	Description
	Value Labels
	Distribution
	Comments
	INDOOR VENTILATION FIXTURES
	Variable
	Description
	Value Labels
	Distribution
	Comments
	CLIMATE AND SITE
	Variable
	Description
	Value Labels
	Distribution
	Comments
	BUILDING ENVELOPE
	Variable
	Description
	Value Labels
	Distribution
	Comments
	OUTDOOR CONTAMINANT SOURCES
	Variable
	Description
	Value Labels
	Distribution
	Comments
	BUILDING EQUIPMENT
	Variable
	Description
	Value Labels
	Distribution
	Comments
	INDOOR CONTAMINANTS
	Variable
	Description
	Value Labels
	Distribution
	Comments
	SPACE INTERIOR FINISHES
	Variable
	Description
	Value Labels
	Distribution
	Comments

